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Cost-Cufting Conveyor Ball Bearing / 


Now you can cut conveyor operating and assembly 
costs substantially with the new heavy-duty N/D 
conveyor roll ball bearing. 


This durable N/D precision ball bearing for con- 
veyors incorporates an exclusive integral seal com- 
bination —a new, highly efficient Land-Riding Seal 
and a performance-proved Sentri-Seal. Its minimum 
torque seal combination shuts out both moist and 
dry abrasive contaminants . . . and seals in bearing 
lubricant for life. 


This high performance bearing helps cut manu- 
facturing assembly time . . . and helps reduce field 
assembly costs . These modern design N/D ball 
bearings require no outmoded separate seal closures, 


lubricant plumbing, adjusting nuts, springs or 
collars .. . they’re virtually maintenance free! 

N/D sealed ball bearings are interchangeable with 
other type bearings and mount directly on com- 
mercially available rolled shafting. Install a few in 
your conveyor section . . . then compare the 
reduced maintenance costs to other type bearings 
requiring constant relubrication. The results will 
be convincingly in favor of N/D integrally sealed 
ball bearings . . . year after year! 

For additional information call your N/D Sales 
E ngineer, or send today for the new N/D Heavy- 


Duty Conveyor Ball Bearing Bulletin. Write New 
Departure Div.,General Motors Corp., Bristol, Conn. 


Replacement ball bearings are available through United Motors System and its Authorized Bearing Distributors. 
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SPICER SPLIT-TORQUE CLUTCH provides 
a second and continuous source of take-off power 


@ Hollow shaft, splined directly 
e° to clutch bracket 


2) Drive shaft to transmission 


o 
e 
Q) To tachometer, 
pump, etc. 


. 
@® To live power take-off °° * °° 


The Spicer Split-Torque Clutch delivers power draulic pump and a live PTO shaft. And, there’s 


to two shafts... almost no limit to the number of accessories 
@ One is the drive shaft — the same as you'll and PTO drives that can be powered by the 
. i oC = oe ae . . 
find in a conventional transmission. As Spicer Split-Torque Clutch. 
usual, power is controlled by engaging and In by-passing the clutch plate with a source 
disengaging the clutch. of continuous power you make your tractor 


more efficient . . . more profitable . . . simpler 
to operate. That’s why the Spicer Split-Torque 
Clutch is a sales feature in itself. 

Investigate the advantages of the Spicer 
Split-Torque Clutch before you finalize your 
AS IT’S NOW EMPLOYED by one tractor design. The Dana engineer will be glad to show 
manufacturer, the concentric outer shaft pro- you how its second source of power can be 
vides power for a continuously operating hy- used to best advantage. 


e The other is a concentric hollow shaft 
splined to the clutch bracket. Since the 
bracket is bolted to the flywheel, power is 
continuous whenever the engine is running. 


DAN a. SERVING TRANSPORTATION AND AGRICULTURE — 
Transmissions e Auxiliaries ¢ Universal Joints ¢ Clutches 
Propeller Shafts e Power Take-Offs e Torque Converters 

Cc oOo R F co RAT i Oo N Axles ¢ Powr-Lok Differentials ¢ Gear Boxes ¢ Forgings 


Toledo 1, Ohio Stampings © Frames ¢ Railway Drives 


Many of these products are manufactured in Canada by Hayes Steel Products Limited, Merritton, Ontario 
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Farmstead Engineering Conference 


HE American Society of Agricultural Engineers, Farm 
Structures Division, in cooperation with the Agricultural 
Engineering Research Division, ARS, USDA, and Depart- 
ments of Agricultural Engineering and University Extension, 
University of Illinois, will sponsor a Farmstead Engineering 
Conference on confinement housing of livestock, in Gregory 
Hall, University of Illinois, Urbana, September 13-15, 1960. 

The objectives of the conference are: (a) To present the 
most advanced information from the standpoint of manage- 
ment, breeding, feeding, sanitation, marketing, and other fu- 
ture considerations which may affect farmstead engineering; 
(b) to present basic and functional requirements of animals 
in a way that is useful to designers; (c) to present design 
procedures and solutions for combinations of components for 
economical operations; (d) to point up areas in which basic 
research is needed; (e) to focus attention on cost vs. returns 
of engineered-housing systems; (f) to focus attention on 
power requirements of engineered farmsteads; and (g) to 
publish this material in a special issue of the Journal for 
easy reference. 

One-half day sessions will be devoted to each of the fol- 
lowing: Poultry; swine; dairy; and beef. One evening session 
will be devoted to cost vs. returns from engineering farmsteads, 
and meeting capital requirements for engineered farmsteads. 
The second evening will consist of a dinner meeting in which 
“future farmstead power requirements,” and “from where will 
the power come,” will be discussed. On the afternoon of the 
third day, a tour of research installations is being planned. 

The September issue of AGRICULTURAL ENGINEERING will 
be devoted entirely to farmstead engineering and by reason of 
the scope of the material it will 
contain, including all papers 
presented at the conference, 
promises to be a comprehensive 
handbook on the subject, suit- 
able for the engineer, manufac- 
turer, dealer, and farmer alike. 


ASAE Motion 


Picture Report 
URING the month of Jan- 


uary cash received for the 
ASAE Motion Picture 
Fund was at its lowest since the 
Motion Picture Progressometer 
was introduced in this column 
in October. Commitments have 
been increased by $115.00, or 
equal to cash received during 
the month from individuals, 
bringing the total to $15,120.00. 
Contributions from individuals 
and a payment from the Chica- 
go Section increased the cash 
received to $6,114.36. 
The number of paid up Sec- 
tions now totals 22. The South 
Carolina Section reports that it 
its own quota by member 
tontributions and its portion of 
the Southeast Section quota was 
contributed by the So. Carolina 
Farm Electrification Council. 
W atch this column each month 
to observe the progress of the 
motion picture project. 
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Why not put a Torrington 
Needle Bearing on that large shaft? 


You have everything to gain by applying a large diameter Torrington Needle Bearing 
in your heavy duty applications. 

There’s the unusual economy in price and installation cost over other anti-friction 
bearings of comparable size. Simplicity of design of related components saves even 
more. Unequaled capacity for a given cross section, good lubrication and efficient 
anti-friction operation mean long service life. 

These advantages have been proved in performance in tractor bolsters, transmis- 
sions and final drives. In haybaler crank shafts. In power shovels. In heavy duty 
hydraulic pumps and starting motors. In road wheel arms on tanks. Why not talk 


over your application with your Torrington representative? The Torrington Company, 
Torrington, Conn.—and South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and. Distributors in Principal Cities of United States and Canada 
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Torrington Needle Bearings 
are available for shafts up 
to 7%” in diameter. Full 
complement of rollers pro- 
vides highest radial capacity 
for a given cross section. 
They offer low unit cost, com- 
pactness and light weight 
and long service life. They 
take a press fit in a simple 
Straight-bore housing, run 
directly on hardened shafts, 
permitting use of larger and 
stiffer shafts. 


NEEDLE + SPHERICAL ROLLER - TAPERED ROLLER + CYLINDRICAL ROLLER + BALL + NEEDLE ROLLERS + THRUST 
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New Idea Number 253—the only 
10-foot mower on the market 
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BLOOD BROTHERS 


used on another new farm implement 


Greater hay cutting capacity, plus 
long and dependable performance, 
makes this New Idea unit an out- 
standing improvement in mowers. It 
is the only mower that cuts a ten- 
foot swath of hay in one pass, with 
others cutting a seven-foot swath. 

The Blood Brothers product used 
on New Idea’s mower is a shielded 
drive from tractor P.T.O. to gear 
box. It is typical of the many drive 
assemblies Blood Brothers furnish 
for both specialized and conven- 
tional farm implements. Manufac- 
turers know that only these highest 


quality components—products of 
specialized Rockwell-Standard engi- 
neering—can best meet their partic- 
ular needs. 

When you consult Rockwell- 
Standard engineers, you benefit from 
a wide range of application experi- 
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JOINTED DRIVE 
ASSEMBLIES 


ence—involving everything from 
manual steering assemblies . . . to 
power take-off drives . . . to heavy- 
duty propeller shafts. Let Rockwell- 
Standard save you time and money 
—to help you achieve higher stand- 
ards of equipment performance. 


For complete information, write for Bulletin 


ROCKWELL-STANDARD ‘. 


ROCKWELL 


STANDARD 


Universal Joint Division, 
Be: inc ee pa Bie ase ae ee ee 
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“Application Engineered” wheels 


meet exacting farm machinery requirements 


Modern mechanized farm machinery demand wheels designed to exacting re- 
quirements. That’s why Motor Wheel has developed a complete line of “Application 
Engineered” wheels . . . wheels engineered to the special needs of farm tractors 
and implements. 


You can depend on “Application Engineered” wheels. Behind them is Motor 
Wheel’s matchless engineering and manufacturing experience . . . experience 


Serving the 
Agricultural Industry 


gained by pioneering such developments as disc wheels, S.A.E. reversible wheels, pokigetticete 
and the use of power adjusted wheels. MOTOR 
Before specifying wheels for your machinery, consult a Motor Wheel field sales WHEEL 
engineer. He'll help you select an “Application Engineered” wheel, or arrange to 
have a wheel designed which will solve your unique wheel problem. Phone or CORPORATION 


write today. 


LANSING 3, MICHIGAN 
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STANDARD-PITCH PRECISION STEEL 
ROLLER CHAIN is a popular choice 
for transmitting power on = such 
equipment as self-propelled com- 
bines. It features high hp capacity 
and light weight. 


\y 
Dyas 


STEEL LINK-BELT CHAIN brings low- 
cost efficiency to conveying. Special 
hook design provides added bear- 
ing area for added life—also pre- 
vents accidental uncoupling. 


als 
~~ 
‘ 
DOUBLE-PITCH AGRICULTURAL 
ROLLER CHAIN is a dependable, 
long-lasting conveying medium for 
corn picking and similar duty. The 
Straight sidebars have ample slid 
ing surfaces to resist wear. 


al F 
2S IMPORTANT! 2x \ 

N VW e 
Link-Belt Roller 744 
Chains for the agricultural he 
field are true roller chains. They 
have free-turning rollers. Hence, 
longer life for chain and sprocket 
because there’s no scrubbing or 
sliding over sprocket teeth. 
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the leaders 


Over 300 quality-conscious farm machine manufacturers 
rely on Link-Belt for chain... and bonus services besides 


HE finest farm machine can be stopped dead in its sprockets. Also, “bonus” services that aid the design- 
tracks by chain failures. That’s why so many fore- er, improve the design: application counsel, field 


most manufacturers want the best in chain . . . and analysis, laboratory service and others. These services 
therefore, choose Link-Belt. The leaders realize that multiply the value of Link-Belt chains . . . but because 
the many refinements built into Link-Belt chain make they are offered as standard features, they don’t mul- 
a vast difference in field performance. And this im- tiply the price! 
portant consideration, they know, helps assure cus- On any drive or conveying 
tomer satisfaction for their quality machines. application, take advantage of 
Link-Belt chains easily withstand the day-in, day- Link-Belt’s unmatched facilities, 
out punishment encountered in the field. They shrug experience and services. For de- 
off impact and shock loading . . . provide smooth, tails, contact your nearest Link- 
positive, all-weather service. There’s consistent quality Belt office. Ask for 640-page 
and unvarying pitch uniformity in every link. Catalog 1050, covering the com- 
Link-Belt offers industry’s most complete line of plete line of Link-Belt conveyor 
drive chains, conveyor chains, attachments and and power transmission products. 


400 CLASS PINTLE CHAIN is a dur- 
able, reliable performer often ap- 
plied on row crop harvesters. Closed 
link barrel prevents foreign mate- 
tials from working into the pin 
joint. 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Warehouses, District Sales Offices 
and Stock Carrying Distributors in All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro 


(Toronto 13); South Africa, Springs. Representatives Throughout the World. 
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Report to Readers... 


IMPROVED SPEED REGULATION OF Up to 66 percent greater engine efficiency was 
ENGINE GOVERNORS RECOMMENDED obtained by reducing engine speeds in tests con- 
ducted by two Ohio State University agricultural 
engineers with five gasoline and three diesel-engine tractors. The improvement 
in thermal efficiency was obtained by reducing engine speeds on light loads, 
which was attributed primarily to reduction in frictional-horsepower loss. . 
- « There was greater improvement in efficiency at optimum hand-throttle set- 
tings in the case of the small tractors than for the large ones, and this ef- 
fect waS more pronounced at lighter loads. The engineers recommend improvement 
in the speed regulation of present governors. The governor, they say, should 
provide adequate regulation from rated engine Speed down to approximately one- 
half that speed. In the tests reported, fuel savings resulting from operation 


at optimum speeds ranged from 11.1 to 33.0 percent over the calculated work life 
of the tractors tested. 


PLASTIC AND RUBBER GUARDS From Britain comes news of development of a shield- 
FOR POWER TAKE-OFF SHAFTS ing means for tractor power take-off shafts. This 

guard is of two types - plastic and corrugated rub- 
ber. The latter type is for use on shafts with slip clutches, or of large cross 
section or other special features. ... . The plastic-type guard is adapted to 
the majority of applications being interchangeable over a wide range. An impor- 
tant advantage of the plastic tubing is that it is extremely tough, will not 
rust, and cannot buckle. It provides a cone-shaped, slip sheath that is flexi- 
ble and telescopic enough to allow necessary movement on the power take-off 
shaft. If an operator's clothing or body comes in contact with this spinning 
guard, it stops at once since it is free to rotate on the shaft. 


TESTING PLASTIC PIPE FOR ARS (USDA) and Cornell agricultural engineers are 
SUBSURFACE FARM DRAINAGE engaged in a joint research study of the need of 

farmers for lower cost subsurface drainage. They 
have designed and are in process of testing mechanically installed plastic 
drains. Some of these drains have been under field evaluation for over two 
years and are reported as still performing satisfactorily. ... . Since these 
low-cost drains need to have sufficient strength to withstand the heavy surface 
loads imposed by the heavier farm equipment now in use, the effect of these 
heavier loads is being investigated by the engineers. The experiments thus far 
indicate that drains installed deeper than 18 inches can withstand the normal 
Stresses applied in the operation of farm machinery. 


ENGINEERS DEVELOP METHOD A research team of North Carolina and USDA agricul- 
FOR BULK CURING TOBACCO tural engineers appears to have brought the mecha- 
nization of tobacco farming closer to success. They 
have discovered that bulk curing of bright-leaf tobacco - curing whole or shred- 
ded leaves in a tight pack - is possible. Not only will this eliminate about 
three-fourths of the hand labor now needed in curing tobacco, but bulk curing 
will require one-sixth as much barn space as conventional curing. In addition, 
with improved regulation of temperature and drying rates, it will be possible 
to produce a high-quality tobacco. 


BRITISH FARMER MAKES HAY A Hampshire, England, farmer has speeded up hay- 
WITH COMBINE HARVESTER making by using his combine harvester for that pur- 
pose. He uses an 83-foot machine fitted with a 
grass knife and cuts the grass (tall meadow fescue and young oats) in the nor- 
mal way. The grass is crimped by the cylinder and concaves as it passes through 
the machine and falls to the rear in a swath. It is then stirred with a tedder 
two or three times, and baled when cured. .. . . Before using the combine for 
haymaking, the grain elevator is removed and the sieves closed. A §8-inch 
clearance is provided behind the concaves, and the machine is run at maximum 
drum speed. The amount of crimping is controlled by the normal drum settings. 
This crimping action helps to speed the curing rate, resulting in haymaking 
time being cut by at least one-half. The machine is said to work better where 


the grass crop is heavy than where it is light. (Continned on page 74) 
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The automotive shaft bearing above has just completed the 
equivalent of 100,000 miles of dusty backroads travel. For 
hours, it’s been alternately spun and stopped in this special 
mud... mud composed principally of a rare type of Arizona 
sand, so fine it penetrates almost anywhere water can go. 


The particles of this unique sand are so small that, mixed with 
water, even filtering won’t remove them all. They’re highly 
abrasive, too—so much so that bearing failure quickly occurs 
whenever particles penetrate into a bearing raceway. Though 
several score of spin-and-rest cycles in this bath are equal to 
100,000 miles of heavy-duty use on the road, the BCA bear- 


ings tested on this machine consistently stand up under many 


more cycles, before failure from sand penetration. 


BEARINGS COMPANY 
OF AMERICA 
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” AT BCA everything’ $s new wed 


RARE SAND PROVES BEARING DESIGN 
in new 100,000-mile test! 


alacant aa ee 


This test is typical of the many being conducted in BCA’s 
new testing laboratories for BCA customers. Here, and in the 
expanded research laboratories, testing of bearings to exceed 
customer specifications is a daily occurrence. Often test 
equipment is specially built to exactly duplicate equipment in 
the customer’s plant. 


BCA provides a wide range of ball bearing sizes and types 
for nearly every kind of industry. This, plus extensive new 
research, testing, and precision production facilities make 
BCA a dependable source of long-life bearings. 

For information, write Bearings Company of 

America, Division of Federal-Mogul-Bower Bear- 

ings, Inc., Lancaster, Pennsylvania. 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 
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. . « Report to Readers (continved from page 72) 


ACCELERATED TESTING OF FARM MACHINERY 


Farm equipment industry engineers are 
CONTRIBUTES TO LONGER PRODUCTIVE LIFE 


looking more and more to accelerated 
testing as a necessity in developing 
new farm implements and machines. To "accelerate" a test signifies more than 
speeding up on-the-farm testing long practiced by manufacturers. It means a 
thorough engineering approach to all phases of an application problem. Usually 
accelerated durability tests are found to result in products of higher quality 
than is the case where durability testing is done on farms along with functional 
testing. . .. . <A particular advantage of shorter test programs is that they 
make it possible to respond sooner to requests of farm users for changes in ma- 
chine types and Specifications. This of course means that machines are thereby 
likely to have a longer productive service life before becoming obsolete, and 
this of course facilitates the amortization of tooling costs. ... . In set= 
ting up a functional testing program, it is necessary also to include the use 

of popular current models of implements and machines, primarily to make certain 
that the new models will, in every way, exceed the performance of current models. 


LISTER-PLANTER ATTACHMENT PLACES 


Two USDA agricultural engineers have de- 
FERTILIZER WHERE PLANTS NEED IT 


vised an attachment for commercial two-row 
lister-planters for side-band placement of 
The device has special application in the US Great Plains 
area where listing of corn on the contour is a deSirable practice for conserv- 
ing soil and water. The device places the starter fertilizer 2 inches to the 
Side and 2 inches lower than the seed. Thus the roots of the young corn plants 
reach the phosphorus in the fertilizer sooner and use it more efficiently. This 
placement alSo prevents the poor stands that result when the nitrogen in the 
fertilizer comes in contact with the seed. ... . For the banding operation, a 
short runner-type sSubsoiler similar to the seed-furrow opener was mounted below 
and behind the lister point. The fertilizer opener was placed 9 inches ahead 
of the seed opener and 2 inches to the side, and bolted to a bracket welded to 


the lister frame. The regular planting adjustment was unchanged and the fer- 
tilizer depth adjustment was made to correspond. 


Starter fertilizer. 


NEW RIGID LUMBER FRAME FOR Illinois AES agricultural engineers have developed 
FARM BUILDING CONSTRUCTION a new building frame they believe may revolution- 

ize construction of farm buildings. It is made 
of lumber and consists of two studs and two rafters made rigid by plywood gus- 
sets glued and nailed on each side of each angle. In designing the framing of 
this building, accepted procedures of Structural analysiS were used to deter- 
mine stresses in members. .. . . More usable Space is made available by the 
rigid frame than do conventional construction methods, since it does away with 
the need of such interior obstructions as ties and posts. Construction is also 
cheaper Since the rigid frames can be made at the building site, or by local 
lumber yards or builders, and they can be erected quickly and easily. 


MECHANICAL FEEDING OF HOGS Agricultural engineers at the University of Wis- 
SAVES BOTH LABOR AND FEED consin recommend a confined hog-raising system 
under which limited feeding will produce leaner, 
meatier carcasses. With a confinement system where the number of pigs being 
fed is large, even a Slight saving in the feed required for each 100 pounds of 
gain may amount to a considerable saving over the feeding period. ... . The 
Wisconsin engineers recommend mechanical, limited feeding of large numbers of 
hogs to reduce labor requirements. The system they have designed accurately 
weighs out easily adjustable, predetermined amounts of feed, conveys the feed 
to the pens and distributes it in self-feeders. All this is accomplished merely 
by turning a knob on an electric control panel. Adjustments to increase or 
decrease amounts of feed are made on Selector switches before a feeding cycle 
is begun. .. . . The engineers believe the principles used in developing this 


hog-feeding system may be applicable for accurate feeding of other types of 
livestock. 
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WE TAKE THE PULSE OF BEARINGS ON TAPE 
TO MAKE THEM EVEN BETTER! 


TO TAPE-RECORD THE “HEARTBEAT” 
OF BEARING METALS UNDER LOAD, 
WE USE THIS SPECIAL FRICTION AND 
WEAR TESTER. (left) The result is 


highly accurate data on the behavior of 
bearing-metal surfaces, invaluable in our 
fundamental research into friction. By 
means of this instrument, we’re able to 
correlate, more closely than ever before, 
specific alloy compositions with their 
degree of the “stick-slip” phenomenon 
(in which one surface sliding over an- 
other slides .. . stops... slides . . . stops 
. .. and so on) which accompanies un- 
lubricated sliding action. We can also 
determine accurately the compatibility 
of bearing materials with shaft metals in 
lubricated systems . . . showing us which 
metal or alloy is most likely to be superior 
for a given bearing application. In short, 
| é this Friction Tester is a fundamental 
' j research tool which gives us positive 
answers to difficult bearing problems, 
faster than ever before. 
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ONE REASON WHY F-M SLEEVE BEARINGS 
and other F-M products give you the finest | 
possible performance — this and the other | 
unusual precision equipment used by | 
Federal-Mogul research. You'll find F-M 
sleeve bearings used in turbines, engines, 
and countless other types of power trans- 
mission equipment . . . F-M precision thrust 
washers in pumps, automotive engines and 
transmissions, motors . . . F-M formed bush- 
ings in refrigeration compressors, electric 


AOL ee St a a See's tes 


motors... and low-cost F-M ea ic So RIES EP SE, BEES ESE OO, OC Me RARE GNIS Datel RISD SR OCS GUARD Eas” AMR EE cit ott Bt 
pea ae a, a FEDERA|' There’s much valuable data in our Design Guides on sleeve bearings, thrust washers, and bushings; 
cninery, control mechanisms. Mogul and in our brochure on spacers. For your copies, write Federal-Mogul Division, Federal-Mogul-Bower 
These are just a few examples. a , bearings, Inc., 11081 Shoemaker, Detroit 13, Michigan. 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 
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Oklahoma Conservation Contractor builds a mile of 2’x 20° terraces per day! 


Terrace building is Ernest Bailey's busi- 
ness — a good business, and one he does 
well. Mr. Bailey's Cat No. 14 Motor 
Grader is ideally suited for building 
terraces in’ his community — and he 
keeps his machine busy doing it. His 
equipment is pictured at work here on 
the M. R. Mills farm east of Erick, 
Oklahoma. $.C.S. specifications on this 
farm call for a terrace base to be 20’ 
wide, 2’ high. Topography is rolling, 
with a 7% slope, and soil types are light 
clay and sandy loam, subject to erosion. 
Terraces are laid out about 150’ apart 
on this field to control runoff and pre- 
vent erosion. 

Soil Conservation Service personnel 
lay out the terraces, and Bailey works 
the earth as illustrated here. 


FIRST PASS 


Channel is cut flat and the windrow is 
angled to the ridge side (see sketch). 
Second pass deepens the channel cut 
and piles more dirt on the windrow. 
Cutting the terraces is usually done in 
2nd gear. 


THIRD PASS — 


Power controls lower one side of the 
blade so that windrow is sloped up to- 
ward the ridge. 


FOURTH PASS 


<<) 


Motor grader backslopes into the ter- 
race channel. The windrow will be 
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picked up and laid on the ridge on the 
fifth and sixth passes. 


SEVENTH PASS 


Cut is made on the outside slope, low 
side of the ridge. 


EIGHTH PASS WK 


Another cut is made from the center 
of the channel, leaving a windrow on 
the ridge side. 


FINISHING PASSES 


Windrow is smoothed out on top of 
the ridge. 

This terrace is one of many types 
used in the U.S.A. Accepted terrace 
designs result from conditions and ex- 
periences in each locality. However, 
conservation contractors 
like Ernest Bailey find a 
Cat Motor Grader to be 
the most versatile and 
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productive ‘machine for a wide variety 
of terrace building jobs. 
Here’s how Mr. Bailey feels about it: 
“I started in the terracing business 
10 years ago — had always owned Cat 
No. 12 Motor Graders. I traded for the 
150 HP No. 14, and it really does a 
job! It turns fast, and really handles 
tough dirt. The No. 14 does about 25% 
more than our previous No. 12. The 
weight, power and ease of handling 
are well balanced. Caterpillar equip- 
ment has always rated high with me!” 
Conservationists can rely on 
Caterpillar-built equipment backed by 
the Caterpillar Dealer organization. 
Your dealer will help you select the 
machines best suited for your needs — 
and it’s quality equipment that helps 
you do a quality job! See your 
Caterpillar Dealer today! 


CATERPILLAR TRACTOR Co. 
GENERAL OFFICES, Peoria, ILu., U.S.A. 


CATERPILLAR 


Coterpillar and Cot ore Registered Trademarks of Caterpillor Tractor Co. 
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TEAR OUT AND PUNCH AS INDICATED FOR YOUR FILE 
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TEAR OUT AND PUNCH AS INDICATED FOR YOUR FILE 
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BEARING 


One in a series of technical reports by Bower 


4) / BRIEFINGS 


ROLLER GUIDANCE- 
VITAL FACTOR IN BEARING LIFE 


Roller guidance has been estab- 
lished by the Anti-Friction Bearing 
Manufacturers Association as a 
major rating factor for roller bear- 
ings. There is a direct relationship 
between this factor and the life and 
capacity of a cylindrical roller bear- 
ing under load. 


Figure | illustrates the results of a loose 
fit between a roller and the guiding ribs 
of the raceway. Because of lack of 
guidance by the ribs, the roller is free 
to skew and skid under load. Such a 
condition invariably leads to early 
bearing failure. 


To achieve close roller fit and proper 
roller guidance, Bower precision grinds 
each bearing race on specially designed 
centerless grinders. In this operation, 
Bower positions the integral raceway 
ribs from the theoretical centerline of 
the bearing. This method produces 
bearings with high dimensional accu- 
racy and perfect symmetry. 


RACEWAY 


ROLLER 


INTEGRAL 
RIBS 


Fig. 1. Loose fit in raceway means poor roller 
guidance. Roller can skew and skid under load. 


In addition, the close tolerances held in 
grinding the roller track and integral 
guiding ribs give Bower cylindrical 
roller bearings the ability to take thrust 
in any direction. A Bower cylindrical 
roller bearing has thrust capacity of 


REGULATING 


ROLL 
BEARING 


RACE GRINDING 


TOP VIEW 


SUPPORT 
ROLL 


FIG. 2 


from 10-15% of its rated radial 
capacity! 

Figures 2 and 3 diagram the centerless 
grinding method used to finish Bower 
raceways. Use of this technique assures 
not only optimum roller guidance and 
maximum bearing life, but also virtu- 
ally eliminates bearing runout. BEAR- 
ING SYMMETRY WHICH RE- 
SULTS FROM THIS TECHNIQUE 
PERMITS ACCURATE SHAFT LO- 


CATION REGARDLESS OF HOW 
THE OUTER RACE AND ROLLER 
ASSEMBLY ARE INSTALLED. IT 
COMPLETELY ELIMINATES THE 
POSSIBILITY OF IMPROPER 
INSTALLATION. 


REGULATING 


BEARING 
RACE 


GRINDING 
WHEEL 


END VIEW 


— 
=< SUPPORT 
ROLL 


x kek * 


Whatever your bearing needs, we sug- 
gest you consider the advantages of 
Bower bearings. Where product design 
calls for tapered or cylindrical roller 
bearings or journal roller assemblies, 
Bower can provide them in a full range 
of types and sizes. Bower engineers are 
always available, should you desire 
assistance or advice on bearing appli- 
cations, 


BOWER ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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When farm rigs roll, dependable Morse 
components couple power to the loads 


From PTO shafts to implement-conveyor chain, Morse products 
are quality engineered for agricultural power transmission! 


There is no substitute for experience in building top 
quality power transmission components and Morse 
has proved their ability for over half a century. 
Today, nobody can serve your implement and trac- 
tor power transmission needs so completely as 
Morse, because Morse offers this wide range of 
precision built products: 


e Roller chain drives e Hy-Vo* chain drives 
Morse “Timing Belt” Drives e complete line 
flexible couplings e clutches e torque limiters 
power take-offs and Morse E-D speed reducers 
couple your power to all kinds of loads. 


Whenever you need components like these, it pays 
to check first with Morse. More than likely you’ll 
find most of the products you need are available for 
immediate delivery . . . right off the shelf... a big 
time and money saver, too. 


Call in the Morse man for the correct answer to 
your power transmission problem. He’ll competently 
specify the proper component for the job. Get a 
copy of Catalog SP-59, filled with Morse stock 
products, ready to ship. Write: Morse Chain Com- 
pany, Dept. 38-20, Ithaca, N. Y. Export Sales: 
Borg-Warner International, Chicago 3, Illinois. 


A BORG-WARNER INDUSTRY 
ONLY MORSE OFFERS ALL 4: Basic Drives, Speed Reducers, Clutches and Couplings 
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FARM IMPLEMENT BEARING 


Extreme stress, misalignment, chaff and dust are field. Rollway Bearings are superior in metals, fit 
some of the job hazards that make a sealed solid and finish to most implement specifications. 


cylindrical roller bearing imperative in this New 


Whatever your particular requirements might be: 
Holland baler. Also, farmers want low-maintenance 


either off the shelf, or special designs for special 
machines that need a minimum of lubrication. All 


problems—Rollway can supply the right bearing for 
these requirements were met by Rollway’s engi- 


the right job on tractors and farm implements. 
neers, who for more than 50 years have been de- 


veloping the practical out of the possible. And the price is right! 


Rollway Bearings are engineered especially for 
the range, speeds, load shocks and hours-of-continu- 


Ous-service so important to the farm implement 


Complete Line of Radiol and Thrust Cylindrical Rolley 
ENGINEERING OFFICES: Syracuse © Boston © Chicago @ Detroit # Toronto @ Pittsburgh @ Cleveland @ Seattle e Houston @ Philadelphia e LosAngeles @ SanFrancisco 
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AUTOMATIC LUBRICATION SYSTEM 


The 1960 line of John Deere Hay Balers is now on the 
market with the Lincoln Multi-Luber System as 
factory-installed equipment. This assures the farmer 

of a positive, in-the-field method of keeping all bearings 
running smoothly on a film of factory-fresh lubricant at 
all times . . . assures more daylight hours of production... 
greatly extends machine service-life. 


4 


Every year more-and-more manufacturers “‘ Look to 
Lincoln’’ for the finest in low-cost, automatic lubrication 
systems to include as original equipment. For all the 
facts, mail the coupon today! 
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- 
Division of The McNeil Machine & Engineering Co. : 
St. Louis 20, ha. 7 
LINCOLN. ENGINEERING CO. 
~ 5292;06 Natural Bridge Ave., St. Louis 20, Mo. 
we Pibdse sénd my.copy of Cotalog Noi 811R giving complete 
~ specifications on. Lincoln" MULTILUBER Systems, Also, booklet 
iY pote yh eae qvestions ood answers about the 
ep MUGIFLUBER, = = og Se th, 
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A rugged, dependable new shaft seal 
for a broad variety of applications 


NATIONAL BUD* SEALS 


410,000 series 450,000 series 470,000 series 480,000 series 


New designs proven in 4 years Phosphate coating avoids rust 


of field application Seal has superior concentricity 


Permanent bonded sealing lip, Sealing materials for temperatures 
longer life, leakproof sealing —65° F to 400° F 


Rugged case won't distort under Operates in most oils or 
severe press fit industrial fluids 


National Seal engineers — who brought you single-lip and double-lip designs were previously 
Syntech® and Micro-Torc* —now offer a ruggedly specified. 

simple new advance in precision shaft sealing 
—National BUD (Bonded Universal Design) Oil 
Seals. 


Full details and application engineering help on 
National BUD or other oil seals are available from 
your National Seal Division, Field Engineers. See 
BUD seals are designed for a broad variety of ap- the Yellow Pages under “Oil Seals” or write direct 
plications, including many where more complex to Redwood City, Calif., home offices. 


*TRADEMARK NATIONAL SEAL 
ea Sarr ERENCE eee ee, — 


Re ae rs RC I ES oS PE PE ce BRC AES, StS, MONE Le. GRRE. EE RANE Ss aA REE 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 

General Offices: Redwood City, California 

Plants: Van Wert, Ohio; Downey and Redwood City, 
California. 
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THE 
FLIGHT IS ON... 


to save you time, Z__ 
trouble and money 


OUT. 


5 RRR Seem eme mine. eee 


You don’t have to wrestle with the tedious, time-consuming 
job of assembling conveyor and elevator flights on chains when 
you specify Rex. Neat, easy-to-handle bundles of chain with 
flighting on—completely assembled—are delivered right to 
your door. You just unroll them right onto your equipment for 
fast, easy installation. 


You save because Rex flighting assembly is handled with 
greater efficiency at the factory as a natural part of chain as- 
sembly—reducing cost and eliminating trouble for you. 


Types and Sizes for Every Application 


Whatever type and size you need for greatest efficiency on 
your equipment, you'll find it in the complete Rex line of steel 
and rubber flighting. Flights are available on Rex Steel De- 
tachable Chain or on a variety of Rex Roller Chains for every 
application. For full information, mail the coupon below. 


Special Locking Device 
Keeps Flights Tight Longer 


A special Rex locking device, permanently 
stamped into Rex Steel Flights, keeps a tight 
grip on the chain link—reinforces the rivet — 
eliminates twisting—keeps Rex Flights tight 
for maximum service life. 


CHAIN Belt Company 

4681 W. Greenfield Ave. 

Milwaukee 1, Wisconsin 

(In Canada: CHAIN Belt (Canada) Ltd., 
1181 Sheppard Ave. East, Toronto ) 


0 Please send full information on Rex Agricultural 
Implement Chains with flights and slats. 


(0 Have a Rex Man call. 


Company ..... (imeeks sclabedeehhaa ebebekeeanuarses 
MD taba 0ts0testeckaenaksénsesesauepsenaee 


AGRICULTURAL 
IMPLEMENT CHAINS 
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= CLUTCH RELEASE 


Cosas Ss bet 


BEARINGS | 


1,500,000 DE-CLUTCHINGS 


84 


Prove Longer Service Life— 
Silent Operation 


Under every type of operating condition, Aetna 
Clutch Release Bearings have proved their de- 
pendability, Actual abusive breakdown tests of 
up to 1,500,000 de-clutchings have established 
Aetna's unmatched superiority in life expect- 
ancy; smooth, silent, trouble-free operation; 
and greater lubricant retention ability. It's no 
wonder then that over 50% of America’s major 
producers of mobile vehicles specify Aetna 
Clutch Release Bearings as standard equip- 
ment. For complete information, call your local 
Aetna representative listed in your classified 
telephone directory, or write for General Cata- 
log and Engineering Manual. 
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ANTI-FRICTION SUPPLIERS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 


Zr? 


Ne 
aS 


AETNA BALL AND ROLLER BEARING COMPANY 


DIVISION OF PARKERSBURG-AETNA CORPORATION 
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Typical clutch 
assembly 
showing Aetna 
Clutch Release 
Bearing in 
released 
position. ~ 


4600 SCHUBERT AVE. 
CHICAGO 339, ILL. 
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ASAE WINTER MEETING COUNCIL ACTION 


URING the 1959 Winter Meeting the 

Council of ASAE decided that a 

thumbnail sketch or resume of per- 
tinent Council actions should be reported 
in AGRICULTURAL ENGINEERING after each 
meeting in order that the general member- 
ship might have a better understanding of 
the discussions and deliberations carried on 
in their behalf by their elected represen- 
tatives. Following is an account of the 
matters that were acted upon during the 
Council sessions held before and during 
the Winter Meeting in Chicago, December 
14 through December 18, 1959: 

President L. H. Skromme, in his open- 
ing remarks reviewed his activities as So- 
ciety president during the past six months. 
In addition to reporting on considerable 
travel in which he visited the North Atlan- 
tic, Tennessee, Ohio, Pacific Northwest, 
Virginia and Washington (D.C.) Sections 
he reported that the new public relations 
committees had been appointed, that the 
forward planning committee had been or- 
ganized, and that considerable work had 
been done toward preparation of a letter 
to industry executives concerning finances 


for the ASAE motion picture. He also 
called attention to the report of Society's 
committee on student recruitment and 


emphasized the need for a more positive 
program to interest high school students in 
the career opportunities offered by the agri- 
cultural engineering profession. 

Following the ASAE headquarter’s re- 
port by staff members, which dealt at length 
with publications, membership, finances, 
public relations, advertising, technical and 
promotional activities, etc., the following 
business was conducted: 

The report of ASAE observer to the 
Engineers Joint Council covered (a) plans 
for an EJC-produced “‘unity’’ publication 
for the engineering profession, (b) pro- 
posed amalgamation of ECPD and EJC, 
(c) recently adopted procedure of exchang- 
ing meeting privileges among member so- 
cieties, (d) proposed EJC exhibit and 
activity in connection with the 1964 World's 
Fair in New York, (e) activities of EJC 
with respect to international affairs, nu- 
clear congresses, etc., and (f) proposal that 
the president or executive secretary of EJC 
be invited to speak at an ASAE _ national 
meeting in order to acquaint the full So- 
ciety membership with the purpose, func- 


tion, and objectives of EJC. It was subse- 
quently recommended that a similar dis- 
cussion be made by someone qualified to 
describe the National Academy of Science, 
National Research Council and ECPD 


The possibility of ASAE’s sponsorship 
of commercial exhibits in connection with 
its Winter Meeting was discussed. Addi- 
tional income, educational value, and pos- 
sibility of increased meeting attendance, 
were factors given in support of exhibits. 
Adverse opinions expressed were necessity 
for changing the character and format of 
the meeting and possibility of exhibit ac- 
tivity competing with or dominating tech- 
nical sessions. Following discussion it was 
moved that commercial exhibits in connec- 
tion with ASAE Winter Meetings be 
dropped for the present. The possibility or 
feasibility of a special conference on farm 
machinery design was brought up, which 
might serve as a more appropriate place to 
sponsor exhibit activity. This would offer 
the advantages mentioned above but yet 
would not obligate the Society by setting a 
precedent, such as would be the case if 
exhibits were sponsored in connection with 
the Winter Meeting. No action was taken. 

Reorganization of ASAE sections into 
“regions” and “chapters” was discussed. It 
was resolved that modification to the sec- 
tion organizational setup should originate 
with the sections themselves, but that the 
situation and some of the possibilities 
might be brought to the attention of the 
section officers at the next Cabinet meeting. 


In an effort to strengthen the professional 
activities of the local sections and of agri- 
cultural engineering in the mid-South area, 
it was decided to hold the 1960 ASAE 
Winter Meeting in Memphis, Tennessee, 
December 5-7, 1960, on a one-year trial 
basis with possible future meetings held 
away from Chicago every fourth year. 

This action was taken after 1961 meeting 
dates at the Palmer House Hotel had been 
confirmed and approved and a tentative ac- 
ceptance had been given 
Hotel for 1962. 


Palmer House 

Financial arrangements for the Memphis 
meeting, consideration of ASAE participa- 
tion in CIGR and an International Con- 
gress of Agricultural Engineering, consider- 
ation of a proposed code designation for 
ASAE committees, and approval of a plan 


to transfer afhliate members of student 


branches into ASAE as Affiliate members 
on the same financial basis but following 
normal election procedures, were handled 
as items of business. 

Other reports received were: A report of 
the Finance Committee, a need for assist- 
ance in handling technical requests directed 
to ASAE headquarters; and a report of 
the special Committee on Student Recruit- 
ment which projected a decreasing enroll- 
ment trend in agricultural engineering and 
listed a number of steps which might be 
taken by various groups and subdivisions 
within the Society to reverse the downward 
trend. 

Further study of group 
ASAE members was tabled. 

A new 
division 


insurance for 


procedure for appointment of 
committees directly by division 
chairmen was discussed and it was decided 
that a draft of proposed amendments to 
Society's By-Laws covering the recom- 
mended changes be submitted for further 
consideration by the Council. 


A request for permission to schedule 
another Conference on the 4-H Electric 
Program in conjunction with the 1960 
Winter Meeting of ASAE was granted. An 
ASAE exhibit at the Technorama on Agri- 
cultural Engineering at Michigan State Uni- 
versity was authorized; and a committee 
was authorized to study possibilities of an 
ASAE-sponsored monograph series. 


The McCormick, Deere, and MBMA 
Awards recipients for 1960 were reported 
and the Jury action was approved by the 
Council. 

Other items acted upon were: Discussion 
of certificate of service for division chair- 
men; voted not to sponsor Seventh Na- 
tional Watershed Congress; authorized in- 
crease of Finance Committee membership 
from 4 to 5 members; established a Society 
Committee on Standards; approved organ- 
ization of a Committee on Rural Waste 
Disposal; appointed H. H. Nuernberger as 
ASAE representative to Engineers Joint 
Council; and requested a review of the let- 
ter of instructions to ASAE Nominating 
Committees. 

Society members having pertinent com- 
ments concerning any of these actions are 
encouraged to submit them directly to 
members of the ASAE Council shown on 
table of contents page of this issue, or to 
the executive secretary of ASAE. 


ASAE 53rd Annual Meeting ¢ Ohio State University, Columbus, Ohio ¢ June 12-16 
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Drying Rate of Alfalfa Hay 


This determination of the drying rate of alfalfa hay 
serves as an introduction to an article entitled ‘‘Hay- 
in-a-Day Harvesting” to be carried in the March issue 


T. T. Pedersen and W. F. Buchele 


Assoc. Member ASAE Member ASAE 


URING the time interval of cutting hay until the 
forage has dricd to storable moisture content, nor- 
mally 20 percent (wet basis), a progression of 

events takes place which promotes losses and deterioration 
of quality and feeding value of hay. 

Freshly cut forage ts a living material, since the plant 
cells continue respiration and plant enzymes are active as 
long as air is present and there is sufficient moisture avail- 
able. Losses of dry matter amounting to 5 to 15 percent of 
the total crop have been found to occur from these fermen- 
tation losses during normal field drying. 


Besides this fermentation loss, the loss of Icaves ts 
dependent on the anatomy, physiology and mechanical 
handling of the alfalfa plant. With conventional methods 
of harvesting hay — cutting, conditioning, windrowing, 
raking, and baling — at least 20 percent of the leaves arc 
lost. This figure is much larger when the hay receives one 
or more rains while still in the field. In this connection, tt 
should be stated that approximately 70 percent of the pro- 
tein and approximately 90 percent of the carotene are con- 
tained in the leaves of the plant. 


A new hay-harvesting method which would decrease 
fermentation and leaf loss is desired. This method should, 
as much as possible, take advantage of the anatomy and 
physiology of alfalfa, This is the first of two articles on 
increasing the drying rate of hay. 


Anatomy and Physiology of Alfalfa Leaves 


The alfalfa leaf is covered with a single layer of cells, 
generally called the epidermis, and is somewhat cutinized, 
and for that reason more or less impervious to water vapor. 
Under the epidermis is the thin-walled parenchyma tissuc 
through which numerous finely divided vascular bundles 
permeate and end free in the epidermis so that there are 
thousands of these veins in cach square inch of leat surface. 


The epidermis of the leaf, however, is not completely 
intact, but is perforated by numerous pores called stomata. 
They are intercellular openings between two especially 
formed epidermal or guard cells. The parenchyma tissue 
of the leaf is very loosely constructed so that there are many 
air spaces between the cells. These intercellular spaces join 


Paper presented at a meeting of the Michigan Section of the 
American Society of Agricultural Engineers at Detroit, Mich., 
February 1959, (This article is based on a master of science thesis 
by Mr. Pedersen entitled “The effect of conditioning and physical 
environment on the field drying of alfalfa,’ and is authorized for 
publication as Journal Article No. 2447 of the Michigan Agricul- 
tural Experiment Station.) 

The authors —T. T. PEDERSEN and W. F. BUCHELE — are, 
respectively, assistant professor of agricultural engineering, The 
Royal Veterinary and Agricultural College (Copenhagen, Den- 
mark), and associate professor of agricultural engineering, Mich- 
igan State University (East Lansing) 

Authors’ Note: The authors appreciate the assistance of the 
National Academy of Science and the International Cooperative 
Administration in supporting the study reported in this paper. 
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with one another and finally unite with one of the large air 
spaces directly beneath each stoma. 

In the guard cells the wall of the cell is much thinner 
where it borders on the epidermal cell than on the opposite 
side next to the stoma. When the turgor pressure of the 
cell is increased this thinner wall is stretched out further 
than the other and pulls the thicker wall bordering the 
stoma. This increases the size of the pore. 


The Number of Stomata 


The number of stomata developed per unit area depends 
on different weather factors such as relative humidity, the 
intensity of sunlight and probably some other factors. 

Mariana (5)* studied the effect of the humidity in the 
air upon the development of stomata. He came to the 
conclusion that the humidity favors the development of the 
superficial arcas of the leaves, but it does not increase the 
absolute number of stomata. Reed and Hirana (7) found 
that the density of stomata was decreased when the inten- 
sity of light was reduced. 

Miller (6) has studied the number of stomata per 
square inch of various agricultural plants and found that 
the average number for the upper surface of alfalfa leaf to 
be 680,000 and for the lower surface 550,000 per square 
inch. Thus the total number of stomata per square inch is 
some 1,235,000. In spite of the high number per unit area, 
the arca of the stomata is only one to three percent of the 
leaf surface. 


Opening and Closing of the Stomata 

The stomata on the upper surface may behave differently 
from those on the lower. That is, those on the lower sur- 
face open more slowly and close earlier than those on the 
upper. On all the leaves there are a certain number of 


stomata that are functionless, while others are more or 
less inactive. 


Different factors such as light, temperature, humidity 
and moisture cause the opening and closing of the stomata. 
The drying rate in hay may be increased by keeping the 
stomata open. For alfalfa, there is a daily cycle of opening 
and closing of these stomata. 

Loftfield (4) found that the stomata of alfalfa under 
favorable conditions are open all day and closed all night. 
They open two to six hours after daybreak and remain open 
three to six hours and then gradually close over a period 
about twice as long as that required for opening. When 
the conditions become less favorable for moisture, the 
stomata close partially for a time during the middle of the 
day; this period of midday closure increases to complete 
closure as the conditions become less favorable. With the 
appearance of midday closure, night opening develops and 
increases with the increase of day closure, until finally 


*Numbers in parentheses refer to the appended references. 
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there is partial opening of the stomata all night and a 
complete closure all day. 

This means that the opening and closure of the stomata 
is controlled by so many factors that it hardly can be relied 


upon for selection of the optimum time of day for mowing 
the alfalfa. 


Transpiration from Living Plants 

It is generally known that all living plants require water 
for their existence and development, and that the plants 
use it in considerable amounts. Most of the water absorbed 
from the soil, however, takes no permanent place in the 
development of the plant or the metabolic process. Of the 
water absorbed from the soil, 98 to 99 percent escapes from 
the plant by transpiration in the form of water vapor. The 
greatest part of this transpiration takes place through the 
stomata-stomatal transpiration. Only approximately 10 
percent of the water vapor is lost from the leaves and 
stems by direct evaporation from the cuticle. 

All of the living cells within the leaves are filled with 


liquid water, and evaporation takes place from the wet cell. 


into the intercellular spaces. If the stomata are closed, the 
evaporation from the cell wall will stop when the entire 
volume of the air of the intercellular spaces reaches 100 
percent relative humidity. When the stomata are open, 
diffusion of water vapor occurs through them into the 
atmosphere outside the stoma, unless the atmosphere has a 
vapor pressure equal to or greater than that in the inter- 
cellular spaces. 


Such factors as temperature, relative humidity and wind 
affect the transpiration rate. As the temperature rises, in 
general, the rate of transpiration increases. Briggs and 
Shantz (1, 2) concluded that in the case of alfalfa :the 
transpiration graph rose in advance of the temperature in 
the forenoon; however, in the afternoon the transpiration 
always fell off more rapidly than the temperature. When 
the transpiration had reached its night level, the tempera- 
ture was still above the minimum by about one-third the 
daily range. 

Thomas and Hill (8) found that the rate of transpira- 
tion from a six-foot square plot of alfalfa in grams per 
hour ranged from 200 to 300 grams during the night to a 
maximum of 3,000 grams about 2 p.m. The rate of transpi- 
ration begins to rise from night time low at 6 a.m. and 
reaches nearly the same level after the afternoon high and 
decreases to the nighttime level by 8 o'clock in the evening. 

In general, it is known that a decrease in the relative 
humidity causes a higher transpiration rate. Darwin (3) 
found that the relation between relative humidity and the 
transpiration rate, in general, is linear. He also discovered 
that the transpiration rate ts not zero in saturated air, which 
means that the vapor pressure in the leaf is higher than that 
of saturated air. 


The effect of wind depends upon the wind velocity, In 
the first place, the winds tend to remove the blanket of 
more or less saturated air surrounding the leaves. This 
tends to decrease the distance the water vapor must travel 
to find free air conditions. If the wind velocity is too high, 
some of the stomata may close and the rate of transpiration 
stops increasing and may begin decreasing. The conclusion 
of all the experiments conducted concerning the influence 
of wind on the transpiration can be stated as follows: the 
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Fig. 1 Moisture content of alfalfa stems of various ages 


water loss from most living plants does not increase as the 
wind velocity increases above a gentle breeze. 


Distribution of Water in Green Alfalfa 


From research in plant physiology, it is well known that 
actively growing sections of the plant, such as growing 
stems, root ends, flowers and leaves utilize a considerable 
amount of water. It has not been possible, however, to 
find any exact figures concerning the distribution of water 
throughout the entire plant of alfalfa. 

The distribution of water in the plant was determined 
for the alfalfa plant at three different ages: (a) young 
alfalfa plants in prebloom stage, (4) alfalfa in one-tenth 
bloom stage (normal maturity for hay), and (c) old 
alfalfa plants past full bloom (one-fourth seed pods). 

The results of this experiment are shown in Fig. 1 and 
Table 1. The curves indicate that the decrease per unit 
length was considerably larger near the top end than in the 
lower stem part. The lowest moisture content of all plants 
was near the root. It was 60 percent in old plants and 72 
percent in middle-age and young alfalfa. The average 
moisture content for old, middle-age and young alfalfa was 
65.3, 73.7 and 77.3 percent, respectively. 

The highest moisture content was found in the growing 
section of the plant. In the stem just below the heads the 
moisture content in young and middle-age alfalfa was 
found to range from 83.5 to 85.5 percent. In old plants 
the moisture content at the same place was something lower, 
about 76 percent. 


Table 1 shows that the moisture’ contents in heads as 
well as leaves decreases with the age of the alfalfa plant. 
(The younger the plant, the more undeveloped the leaves 


TABLE 1. THE MOISTURE CONTENT IN LEAVES 
AND HEADS OF ALFALFA 


Moisture Content 
Age Leaves Heads 


Old alfalfa es, 64.4 68.2 
Middle-age alfalfa 70.8 80.2 
Young alfalfa 77.1 


and the heads.) The results in Table 1 thus correspond 
with those found in the analysis of the stems, where it also 


was found that the growing parts had the highest moisture 
content. 
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Fig. 2 Drying curves for alfalfa hay 
where part of the hay swath was turned 
upside down 


Equalizing Drying Rates 

It is an observed fact that alfalfa leaves dry faster than 
the stems. In order to decrease this difference in drying 
rate, an experiment was initiated in which part of the hay 
swath was turned upside down. Such an inversion of the 
swath caused most of the stems to be placed on the upper 
side of the swath, where they were exposed to sun, and 
wind, and the leaves were shaded by the stems. This experi- 
ment was conducted on crushed and uncrushed alfalfa hay. 
Half the swath was turned upside down immediately after 
cutting and ¢ rushing. 

The results of this experiment are shown in Fig. 2. The 
data indicated that crushing of the alfalfa plant increased 
the drying rate, whereas turning of the swath did not in- 
fluence the drying rate. The irregularity of the curves 
between 8:30 a.m. and noon on July 6 was due to the fact 
that some of the samples were collected before the rain 
started (indicated on the diagram) and some were collected 
during the first ten minutes of the rain. All the samples 
from the crushed hay plots were taken before the rain 
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Fig. 5 Drying curves for normal alfalfa 
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Fig. 3. Drying curves for alfalfa plants 
treated in different ways 
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Fig. 6 Drying curves for crushed alfalfa 
when leaves and stems are dried 
separately 
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Fig. 4 Drying curves for alfalfa plants 
treated in different ways 
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started. For this reason the moisture content increased in 
the crushed samples between 8:30 a.m. and noon. The 
uncrushed samples were already partly wetted by the rain 
when they were bagged, hence there was little or no in- 
crease in moisture content in these samples. 

A second experiment was conducted in which one-third 
of the crushed and uncrushed swath was left unturned, 
one-third was turned immediately after cutting, and one- 
third was turned after four hours of drying in the swath. 
Again no increase in drying rate was secured by turning 
the swath. 


Treatments to Promote Rapid Drying 


The anatomy and physiology of alfalfa was studied to 
determine ways of increasing moisture loss. This study 
showed that one of the ways of increasing the rate of 
evaporation from alfalfa was to break the cuticle. This 
layer covers stems as well as leaves and consists of cutinized 
cells impervious to water vapor. It is more important, 
however, to break the cuticle on the stems than that on the 
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Fig. 7 Drying curves for chopped al- 
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leaves which have the stomata as natural openings for 
transpiration. 

The following treatments were applied to alfalfa plants: 

(a) Alfalfa plants cut in 2-in. pieces 

(6) Alfalfa plants cut in 6-in. pieces 

(c) Alfalfa plants cut in 10-in. pieces 

(d) Crushing of the plant (crushing more severe than 

normally done by commercial hay crushers) 

(e) Stems smashed every 2 in. in a length of %4 to 2 in. 

(f) The surface broken by twisting the stems 

(g) The surface broken by penetrating the stem several 

places every inch by means of a thin nail 

(4) Normal alfalfa plants with no treatments. 

All the plants were of the same maturity, the same 
length, and were cut at the same time. In order to get uni- 
form drying conditions throughout the experiment, it was 
conducted in a controlled atmosphere — 84 deg F and 68 
percent relative humidity. 

The results of the experiments are shown in Figs. 3 
and 4. The curves of chopped hay indicate that chopping 
of alfalfa in short length (2 in.) immediately after cutting 
increased the drying rate. The long cuts required longer 
drying time than the check. The highest rate of drying 
occurred when the hay was crushed, but nearly the same 
rate was obtained when the surface was ‘‘penetrated.” 
Smashing of the stems every 2 in. and twisting them were 
nearly equal in regard to increasing the drying rate but not 
as effective as hard crushing or ‘penetrating’ of the stems. 

Table 2 shows the time required for the different treat- 
ments to reach a moisture content of 20 percent (wet basis). 


TABLE 2. TIME IN HOURS REQUIRED TO REDUCE 
THE MOISTURE CONTENT OF HAY TO 20 PERCENT 


Treatments 


Chopped 
Check Penetrated Smashed Twisted Crushed 2 in. 6 in. 10 in. 


45 Py 4 28 29 


20 36 «48+ 48+ 


In referring to this table it should be remembered that 
this research was conducted in constant room temperature 
at high relative humidity. On a good haying day the drying 
conditions are better and should result in a shorter drying 
time. 
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Fig. 8 Drying curves for chopped alfalfa (6 in.) when 
leaves and stems are dried separately 
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Fig. 9 Drying curves for chopped alfalfa (10 in.) when 
leaves and stems are dried separately 


Differences in Evaporation Rate 

Under normal curing conditions the leaves dry much 
faster than the stems (9). Research has shown that, when 

the crop has dried to an average moisture content of 30 
perccat (wet basis), moisture content of the leaves will be 
at approximately 25 percent and the stems, approximately 
35 percent moisture. This differential in drying rate in- 
creases field-drying time and results in considerable loss of 
leaves and even a greater decrease in feeding value of 
the hay. 

In order to determine the influence of the different treat- 
ments on the rate of evaporation from leaves and stems 
separately, an experiment similar to the previous experi- 
ment was conducted. In this case, the leaves were separated 
from the stems immediately after the treatments were fin- 
ished. The treatments were the same as in the previous 
experiment. 

The evaporation curves obtained from this research are 
shown in Figs. 5 through 11. They indicate that only when 
the stem surface was nearly disintegrated (hard crushed or 
penetrated), did the rate of evaporation from the stems 
approach that of the leaves. 

The drying curves for leaves showed high evaporation 
during the first and second hour after cutting; in the third 
hour of drying the evaporation rate was lower but still of 
considerable amount. An average of 43.6 percent of the 
total water was evaporated during the first three hours after 
cutting. Between three hours after cutting and the time 
equilibrium moisture was reached, the evaporation rate 
(slope of curve) was nearly constant and considerably less 
than during the first hours of drying. 

The constant decrease in drying rate in leaves from 1 
to 3hr after cutting may be the result of the loss of sur- 
face openings caused by progressive closing of stomata. 
After three hours of drying, the evaporation takes place 
only through the cuticle and possible wounds caused by 
mechanical treatments. On account of this and the fact that 
alfalfa leaves are very thin, it seems reasonable to believe 
that the rate of evaporation is nearly constant until the 
moisture content reaches the point of equilibrium. 

(Continued on page 107) 
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-__ Mechanizing 
Large-Scale 
Beef Production 


Arthur H. Schulz 


Typical corral arrangement for handling large cow-calf herds 


Operations designed for efficiency and economy of 
feeding, handling, and use of labor and capital 


ARGE livestock herd operations are basically meat pro- 
duction factories. Industry long ago learned the need 
for complete production control with facilities for 

production regulation, inspection, checking and rejecting, 
and for exact control of capital and of operations requiring 
labor. Livestock production programs, particularly with 
larger herds, have adapted, or are rapidly adapting, these 
same production standards. The day of the cowboy with 
his rope, except under special conditions, and the day of 
hand handling and feeding, are rapidly approaching 
oblivion. Operations are being designed for ctticiency of 
feeding, ease of handling, economy of labor and efficient usc 
of capital. It is in the last three respects that the engincer 
has a major responsibility. 

Large livestock operations have high capital requirc 
ments, frequently so high as to require a corporate or co 
operative financial structure to provide the necessary financ- 
ing. Utilization of this capital to help assure satisfactory 
returns on the investment is a challenge to every engincer 
who must design these modern beef factories. 

The field of beef production, particularly with larger 
herds, can be divided into twoegeneral groups, the cow-calf 
and the feeder operation. The handling of livestock in cach 
type of operation requires special considerations. 


Cow-Calf Beef Herd 


The cow-calf operation ts basically a grazing or roughage 
feeding-grazing combination, This type operation requires 
a bare minimum of cquipment and housing. Natural pro- 
tection as a substitute for sheds is normally utilized to a 
maximum degree. Mechanization of the operation is gen- 
erally confined to the handling of roughage, both with 
respect to field production and to processing and feeding 
operations. 

Large volumes of roughages are required in some arcas 
for wintering the herds. The relative total costs of handling 


Paper presented at the Annual Meeting of the American Society 
of Agricultural Engineers at Ithaca, N. Y., June 1959, on a pro- 
gram arranged by the Farm Structures Division. 

The author — AkTHUR H. SCHULZ — is extension agricultural 
engineer, North Dakota Agricultural College, Fargo. 
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roughages by the various available methods must be care- 
fully considered when designing the system. North Dakota 
ranchers are rapidly adopting the hay-stacking frame, stack 
mover and hydraulic loader with the grapple-fork method 
of handling all hay from the field to the cow. A three-man 
crew using this method can stack from 40 to 60 tons of hay 
per day. Assembling the stacks and feeding, using the stack 
mover and hydraulic fork, becomes a one-man job if the 
layout of the lots is designed for this type of hay handling. 
Storage space and gate arrangement, or rather elimination of 
gates, are all major considerations in design. 


Equipment for Cow-Calf Operation 

Handling facilitics for sorting, branding, dchorning, 
spraying, veterinary services, weighing and similar tasks are 
vitally important. The design for a handling system for a 


cow-calf operation requires the following special consider- 
ations: (a) It is convenient to be able to handle large 
numbers of cows and/or calves at one time; therefore, the 
pens in the corral arrangement must be larger than for a 


feeder operation. (4) Animals may be range wild, so 
special assembly and holding arcas must be provided. Also, 
the fencing must be high enough (6 ft) and tight enough 
to prevent climbing, and sturdy cnough to withstand 
crowding. (c) Animals varying from a 150-lb calf to a 
1,200-lb cow must be worked from the same basic unit. (d) 
Separation may have to be made into four or more separate 
lots with cach lot to be held separate until moved to perma- 
nent locations. (¢) Complete control of cach animal must 
be maintained with a minimum of effort until all operations 
have been completed. 

No single layout will mect the special requirements of 
each ranch headquarters. The layout shown in Fig. 1 is a 
typical working corral that has proved satisfactory. In this 
arrangement, cattle can be assembled in holding areas out- 
side lots 1 or 3. They can then be brought into the work- 
ing areas in these lots. If started in lot 1, they can be 
worked down to lot 3 from where they can be worked 
through the chute arrangement and into any one of lots 1, 
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2, 4, or 5, thus giving adequate opportunity for sorting, 


holding and handling. Any one of these four lots can 
be further subdivided for additional control. Many other 
types of handling arrangements can be used. The circular- 
type corral is particularly satisfactory for straight separation 
of herds into lots. The circular corral eliminates the long 
working chutes that are required for rectangular corrals. All 
corral arrangements should have the same general objective 
of easily working the cattle. Location of the chute, cutting 
gates, headgate and squeeze and loading facilities must all 
be based on this objective. 


Production Testing in Cow-Calf Herds 


Production testing of beef herds to establish productive 
capacities of cows and bulls presents special problems to the 
designer. This practice is being accepted by an increasing 
number of cattle men. This program requires the pairing 
off and numbering of the cow and her calf at calving time. 
The calf is then weighed at weaning time. This weight is a 
partial means of determining the productive capacity of the 
cow and/or the sire. Where this program is in effect, facili- 
ties must be provided for easily and rapidly identifying and 
weighing each calf individually and later sorting the cows 
on the basis of their productivity. 

The individual scale, either portable or fixed, installed 
with gates in the working chute, permits the handling of 
cattle at rates in excess of 100 per hour with crews of three 
to four men. Twelve to 16 feet of chute between the end 
of the squeeze pen and the scale speeds the operation by 
having two or more calves in the chute ready for weighing 
at all times. Where the initial division of calves from cows 
is made in the chute, it is advisable to install the scale be- 
tween the cutting gates and the headgate instead of ahead 
of the cutting gates. 

The practice of providing simple handling facilities 
strategically located around pastures to permit easy working 
of cattle without returning them to headquarters is fre- 
quently neglected. A simple funnel-shaped holding area 
(Fig. 2) with crowding facilities, chute, headgate, and load- 
ing facilities will save many pounds of beef lost in trail- 
ing cattle to a central handling facility. This same type of 
facility will prove very valuable for identificatic > activities 
in production testing programs. 


MINIMUM WORKING 
CORRAL 
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ROWDING 


PEN 


MEADGATE 


PASTURE OR 
FEED LOT <n i 
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EXTENSION GATE * 
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s CHUTE LOCATION 
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Beef-Feeding Operations 


Beef feeding has become big business. Lots with 1,000 
to 2,000 feeders cach have become commonplace. Feedlots 
are now in operation with more than a 20,000 animal ca- 
pacity. These units are truly beef factories with production- 
line methods. 

Many small feeding operations are based on the use of 
farm-produced feed and use of excess or available farm 
labor. Large feeding operations are usually the basic busi- 
ness and are operated independently of other farming opera- 
tions. This point is a consideration in feed handling, 
planning, layout and operation of the feeding units. 


Mechanization of Beef-Feeding Operations 


Complete mechanization of feed handling must be 
provided for in large operations. Feed costs represent 65 
to 80 percent of the total cost of beef production. The 
present activity in the development of pelleting, wafering 
and other methods that will permit greater mechanization of 
feeding operations are of major importance to the feeder. 
Equipment costs for these operations are high. Operation 
costs are also substantial. Cost benefit ratios for this equip- 
ment must be considered when designing a feed-handling 
system around this type of mechanization. Because feed 
represents a high percentage of the total costs, feed efficiency 
and rate of gain from a feeding system may be of greater 
importance than the method of feeding used. In some 
instances, feeding methods may actually increase feed effi- 
ciency. Results of feeding trials performed by animal hus- 
bandrymen should be watched closely by engineers as they 
may affect design recommendations. 


All feedlot layout design for large herds must include 
provision for multiple lots to accommodate variations in 
animal size, quality, rate of gain, ownership and other 
factors. The most satisfactory lot size appears to be one that 
will accommodate about 200 head with the lots arranged 
in a rectangular pattern (Fig. 3). Mechanization using 
augers, drags, shuttles or similar conv eying equipment must 
be considered when planning feedlots with four or less 
individual pens. As the number of individual pens in- 
creases, the problems of conveying, ration mixing and sepa- 
ration and cost of installation frequently eliminate this 


type equipment. (Continued on page 95) 
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Fig. 2 (left) Small funnel-type corral for handling cattle + Fig. 3 (right) Typical rectangular layout for multiple pens in large 
feedlot installations 
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Influence of Particle Movement on 
Energy Losses in an Impeller Blower 


William J. Chancellor 


Assoc. Member ASAE 


ARTICLE movement through the impeller blower has 
been approached analytically by several researchers 

2, 3, 6, 10)* and experimentally by some of these 
and others (1, 3, 7). 

The power requirements of forage blowers have been 
measured by many researchers in investigations aimed at 
understanding why mechanical efficiency is so low (1, 2, 4, 
7, 8,9). The general conclusion is that the low efficiency is 
related to undesirable particle movement, especially the con- 
dition where particles are not fully released from the im- 
peller before striking the cutoff. 


Analysis 


The analysis of power requirements is commonly made 
using an energy balance. Sometimes only two items appear 
as output: (a) energy for air movement and friction, and 
(>) kinetic energy of the escaping particles (usually assumed 
at a velocity equal to the tangential speed of the impeller). 
Such balances can be refined by considering two other items 
(a) the energy absorbed by the particle in passing radially 
through the centrifugal field, which energy is then dissipated 
as the particle strikes the housing and (b) the energy re- 
quired to overcome the reduction in tangential velocity due 
to friction during the impact of the particle with the hous- 
ing. This first item can be shown to be equal to: 

Weight X (Viangeniat)? X 1/2g (2, 6). 

If the radial velocity just before collision is known, the 
second item may also be computed. Kampf, in an article 
which contains several mathematical analyses of impeller 
blower phenomena (6), presents a method for computation 
of radial velocity, the results of which can be crudely ap- 
proximated by 


( I ‘ tange ntial ) ( 1 


V caatal 


0.7f) {1} 
where f is the coefficient of friction. If the collision is con- 
sidered to be inelastic (the material compressing without 


rebound), the radial velocity will be equal to the velocity 
change mAV=f F dt. 


where m=mass in slugs 


AV =change of radial velocity in feet per second 
F =force in pounds 


dt=the differential of the time interval for radial 
deacceleration to occur. 


First part of a three-part paper presented at the Winter Meet- 
ing of the American Society of Agricultural Engineers at Chicago, 
Ill., December 1959, on a program arranged by the Power and 
Machinery Division. (The second and third parts will be pub- 
lished in the March and April issues.) 


The author — WILLIAM J. CHANCELLOR — is assistant agricul- 
tural engineer, University of California, Davis. 


*Numbers in parentheses refer to appended references. 
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Source of forage blower inefficiency 
examined by analysis and experiment 


Friction energy loss equals 

(f Fdt) xf xX — 
where s=distance in feet. 
Thus friction energy loss equals 


m xX V racial x f x V rangential 
" 1 
For one pound, —_ V radial x f x  senpentiaa 
g 


equals the specific friction energy loss. Combining with the 
above approximation, friction energy loss equals 


{2] 


For the following friction coefficients, the specific fric- 
tion energy loss in proportion to the specific energy of the 
particle moving at the tangential velocity is as follows: 


: (Vian)? (f) (1—0.7f) . 


f 0.8 


Fo(V tan)? 


28 


0.7 0.6 0.5 0.4 0.3 0.2 0.1 


70 7 70 65 58 47 34 19 


This means that, if the coefficient of friction of the particle 
against steel is 0.6, the minimum energy required to accel- 
erate one pound of material to Vian is equal to 


tangential kinetic energy, plus 
energy of passage through centrifugal field, plus 
frictional energy loss, 


equals (Vian)?/2g + (Vtan)?/2g oa 0.7 (Vian)?/2g 
=2.7 (Vean)?/2g. 


Kampf presented a method for computing angle of dis- 
charge when the particle does not strike the housing but ts 
released into the pipe opening. Representative values for an 
impeller with radial paddles range from 43 deg left of ver- 
tical to 45 deg right of vertical. 

For this case and all other cases where a free-flying par- 
ticle strikes an inclined plane, an analysis is presented here 
to describe the losses in kinetic energy. 

Assuming an inelastic collision and all directions in the 
horizontal plane, the initial velocity of a particle, Vo, can be 
resolved into a velocity perpendicular to an inclined plane 
and one parallel to it (Fig. 1). The initial energy loss in 


Rt sn 


Fig. 1 Resolution of particle velocity into components 
perpendicular and parallel to an inclined plane 
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Energy Loss of o Free Particle 
impinging on a Flat Surface. 


+ } 


Energy Loss - percent 


6- degrees 


Fig. 2 Energy loss of a free particle impinging inelastically on 
an inclined flat surface 


the inelastic collision will be 2 m V.? sin?6, as the particle 
loses all its velocity perpendicular to the plane. 

The impact during this loss will also cause a frictional 
loss resulting in a decrease of particle velocity parallel to the 
inclined plane. This second energy loss may be evaluted 
thus: 

Conservation of momentum requires that mAV = fF dt, 
where m=mass, AV =change in velocity, F=force per- 
pendicular to the plane, d¢=the differential of the time 
interval during impact. In the case of the inelastic collision, 
AV will equal V, sin 6; so, for the case of a 1-lb particle, 


“a 1 V., sin 6, where g is the gravitational 
mAV = 
g acceleration. 


The force retarding movement parallel to the plane will 


F X f, where f is the coefficient of friction. 

The frictional energy loss may be approximated by 
Vn Xf X Sf Fat {3} 

where V’,,, is mean velocity parallel to the plane during the 

impact period, 

The friction loss then equals 


(V, sin 6) 
; f x «: *¢ «» 2 & - & 2 


However, the friction loss may also be approximated as 
twice the kinetic energy loss between V. cos @ and Vy, or 


1 
V2», ( 
] 2g 


tions of the frictional energy loss 


xXV 


2[(V. cos 6)? 


) Equating those representa- 


fV. sin 4 bk 
§ & 


V2nt+Vm Vof sin 6—V.?cos?@=0 


Vm? 


V2 cos? @- 


[5] 


Vy. - —V of sin 0+ \/ (Vof sin 6)?+4V,.2cos?6 
m~ —_ > = = > 7 idee we sie inte = 


Vn=—"—f sin 9 + \/(f sin 6)?+4 cos?@} . [6] 


The values of the sums of these two energy losses are 
plotted in Fig. 2. 

Because of the mean velocity approximations, the 
higher loss values are slightly in excess of the true values. 
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This analysis indicates that particles exiting at the 
angular extremes given by Kampf can be slowed down very 
greatly in the first few inches of travel. This difficulty might 
be easily detected by a polishing of the boot or pipe. 


Experiments 

Another category into which the frictional energy losses 
in an impeller blower may be proportioned, is that due to 
material which is carried around the periphery after failing 
to exit at the outlet. A group of experiments has been con- 
ducted to investigate the influence of certain factors on the 
amount of material which does recirculate and the manner 
in which particles do exit from the outlet. 

The preceding analyses ignored the influence of air 
movement in the blower on forage-particle movement. 

Some limited tests were conducted to illustrate the direc- 
tions of air movement in the area of the blower outlet. The 
inlet area of a commercial blower was blocked except for a 
¥,x16-in. opening at the top in order to simulate conditions 
obtained during heavy feeding. The blower (3-ft in diam- 
eter) was operated at 800 rpm, and a string attached to a 
wire rod was passed over the outlet area. 

The results (Figs. 3 and 4) show the air moving down- 
ward at the outside rear corner and upward at the inside 


Fig. 3. The positions of the strings illustrate downward 
as well as upward air movements at blower outlet 


4 


7 


ae 


Fig. 4 Downward air movement at the rear of 
the blower outlet 


{ 
r 


front corner, with severe turbulence in between. Trials made 
in the pipe, 3 ft above the outlet, showed all air moving 
upward. 

These results are similar to those found by Barrington 
et al (1), in which particles were noticed moving down 
the boot. 

Raney and Liljedahl (9) offered no explanation for the 
improved blower performance with rearward-slanted pad- 
dles. For additional information on this matter, the rear- 
ward-slanted blades were borrowed from Liljedahl (Purdue 
University), and fitted to a commercial blower of the same 


model (Fig. 5). 
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. . . Energy Losses in Blowers 


The inlet to this blower was partially blocked in sim- 
ulation of closure by heavy feeding of forage. The blower 
normally has an inlet 7 in. high and 16in. wide. The 
heights used were 24) and ¥ in. 

The inside of the housing from the cutoff to 8 in. be- 
yond the cutoff was coated with a mixture of grease and 
paint. 

The outlet (2 in. above the cutoff) was covered with a 
coarse wire mesh. 

Pieces of cardboard of ' x 432 x 34% in. weighing 0.2 
gm and with f=0.46 against galvanized iron, were intro- 
duced individually into the inlet through nine symmetrically 
located holes in the blocked area of the inlet. 

The position of cach piece of cardboard was recorded as 
it came to rest on the wire; also recorded were any paint 
smears, an indication that the piece had been carried com- 
pletely around the housing. 

Trials were conducted for all possible combinations of 
the two degrees of inlet blockage, for two speeds (600 and 
900 rpm), and for the original forward-curved blades and 
the backward-slanted blades. Tests were also made at the 
four combinations with the original blades, using 3-in. 
pieces of *16-in-diameter rubber tubing weighing 1 gm and 
with f= 0.405 against galvanized iron. 

Paint smear observations are shown in Table 1, 
cach figure represents an average for 54 particles. 


where 


TABLE 1. PERCENT OF PARTICLES MAKING ONE 
FULL ROTATION 
Blade Forward Forward Rearward 
Material Rubber a Paper Paper 
Opening height 2, 244 % 214 VW, 
600 rpm 81 68 76 67 37 16 
900 rpm 23. OT 46 48 31 24 


Table 1 indicates that the amount of material making 
one full rotation in contact with the housing was reduced 
by (a) increasing the rotational speed and (4) using rear- 
ward-slanted blades. 

Measurement of particle position in the outlet clearly 
indicated that the distribution of particle position is random 
and independent of inlet opening, rotational speed, blade 
type, and position of introduction into the inlet area, In 
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Fig. 5 Impeller blade shapes used in the experiment 
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no case was it possible to reproduce at will any particle posi- 
tion at exit. 

The mean particle position in the 9-by-9-in. outlet was 
about 3 in. from the outside wall and 31% in. to the rear of 
the inlet side. 

Observations by Barrington ef a/ indicated a movement 
of particles directly from the inlet toward the outlet as the 
result of the airstream. This perhaps was a contributing 
cause for the rather high proportion of particles contacting 
the painted area of the blower housing near the cutoff. 

If it is assumed that the particles in the paint-smear tests 
made no more than one recirculation, and that all the par- 
ticles made an average of one-half revolution before reach- 
ing the blower exit, then these percentages, when applied 
with suitable friction coefficients, as done by Blevins (2), 
tend to account for all the energy requirements not previ- 
ously segregated, and allow close estimation of the power 
requirements measured by Raney and Liljedahl, as well as 
prediction of the variations of these requirements as rota- 
tional speed and blade type were varied. 


Conclusions 

Certain definite forms of energy loss are associated with 
the method by which an impeller blower accelerates solid 
particles. These losses are greater than the kinetic energy of 
the escaping particles, and, therefore, efficiency of present 
designs could never be greater than 50 percent. 

The impeller blower fails to function as designed, in 
that more than half of the material may not be released at 
the exit and continues to recirculate within the housing. 
Frictional losses during this recirculation constitute the 
largest single energy loss. The amount of material recircu- 
lated can be reduced by changes in design and in operating 
conditions. 

The magnitude of this recirculation, as well as the ob- 
served movements down the boot, indicate that much is yet 
to be gained through improvement of particle movement in 
the impeller blower. 
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. . . Mechanizing Beef Production 
(Continued from page 91) 


Where multiple-lot feeding units are used, self-unload- 
ing wagons with fenceline bunks appear to be the most 
satisfactory system of feed handling developed to date. One 
man with a truck-mounted, self-unloading wagon and com- 
plete mechanization of feed handling into the wagon can 
satisfactorily feed 2,000 or more head per day. North 
Dakota feeders feeding a high roughage ration of 20 to 
30 Ib of silage per head per day using mechanical silage 
and concentrate loading equipment are feeding 200 or more 
per hour per man. Complete blending of the feed ration 
is accomplished by layering the feed in the unloading 
wagon. The wagon unloading equipment then mixes the 
feed as it is unloaded. 

The sources of feed supply and the traffic pattern through 
the feedlots for the feeding equipment must be considered 
when the layout is made. Excessively long hauls, difficult 
corners and unnecessary lengths of alleys contribute to 
extra construction and operating costs. The most economical 
installation is usually a series of drives from a central 
feed supply and livestock handling center. 


Drainage of Feedlots 

Drainage, particularly in northern areas, is a major 
problem and should be confined as much as possible to 
surface drainage. Subsurface drainage systems are expen- 
sive to install, difficult to keep clear and in northern areas 
may be frozen during the spring months when drainage 
is most necessary. Selection of sites that provide good 
natural drainage, plus the addition of carefully designed 
central drainage systems, offer some of the opportunities 
to meet drainage requirements. 

Except in arid areas, design and grading of the layout to 
permit the eventual complete concreting of all lots must be 
considered by the designer. Because of the quantity of per- 
manently installed equipment, such as fences, feed bunks, 
drives, waterers, etc., that must be installed, grading that 
may be required for eventual concreting should be estab- 
lished before construction begins. 

In areas where natural drainage is not available and 
where lots are not hard-surfaced, many operators have by- 
passed part of the drainage problem by building the lots 
large enough to permit the establishment of dirt mounds 
2 to 4 ft high with an area of about 20 to 30 sq ft per animal 
in the center of the lot. This mound remains dry and firm 
during all but the worst weather conditions. Temporary 
mounds of this same type are frequently made by bulldoz- 
ing manure into piles in the lot. 


Watering Equipment for Feedlots 

A beef animal on full dry feed will require a maximum 
of 10 to 15 gal of water per day. Providing this daily water 
requirement in 8 hr of pumping time would require a well 
and pumping system with a capacity of up to 1'4 to 2 gal 
per hour per animal unit. Multiple wells frequently are 
required for large herds. Automatic heated waterers have 
become standard items in feeding operations in northern 
areas. Joint use of a single waterer between two or more 
lots has been encouraged in smaller lots. An individual 
waterer for cach lot is recommended with larger operations, 
primarily as a means of reducing the spread of communi- 
cable diseases through the common use of water. 
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FEED LOT 


PASTURE OR LOT 


24 CUTTING — 2BLOCKING 
CHUTE Gate GATE 


100 - 200 HEAD 
Fig. 4 Multiple-pen corral suitable for general feedlot use 


Handling Equipment for Feedlots 


Feeders in a lot must be handled periodically. The 
common practice in checking weights and rate of gain is to 
weigh by lots or groups of cattle. There is an increased in- 
terest in checking rates of gain of individual animals as a 
means of eliminating the slow or non-gainer. This weigh- 
ing is normally done at 60 and 90-day intervals after the 
start of the feeding operation. One North Dakota operator 
on a single lot of 259 head fed a uniform ration had a rate 
of gain on a 60-day feed period ranging from +-0.37 Ib 
per animal per day to a + 2.7 Ib per animal per day. This 
particular lot was sorted at the 1.7 lb per day gain level. An 
analysis of the gain record for the herd showed that, at the 
same per day per animal feed costs the animals above the 
1.7 Ib gain per head per day had an average daily gain of 
0.3 lb per day greater than those animals below the 1.7-lb 
figure. This type of production control is becoming more 
common, particularly when light calves are being fed. Han- 
dling facilities must be provided to permit frequent and easy 
weighing. 

A common set of pens, chutes, scales and headgates 
casily accessible to the central alleys provides an excellent 
facility for receiving and loading, weighing, spraying, vet- 
crinary services or any other activity that may be required. 
Quarantine and hospital facilities removed from, but acces- 
sible to, these facilities would complete the unit. 

Some basic considerations in the design of these han 
dling facilities are as follows: Provide adequate pens for 
division of lots into at least three groups. Install a system 
with one pen large enough to hold a full lot of cattle, 
usually about 200 head as a maximum. Provide smaller work- 
ing pens no more than about 20 to 30 by 20 to 30 ft in size. 
Larger pens cause difficulty in handling the cattle. The 
wedge-shaped chute or a chute with adjustable widths is 
frequently preferred to the rectangular chute because of the 
many sizes of cattle that must be handled. (Fig. 4 shows a 
typical handling facility used by many feeders.) 

In the past, many livestock operations have grown with 
no predesigned plan. Engineers are playing an increasingly 
greater role in providing a comprehensive plan for the 
orderly development of livestock operations both large and 
small. Because of the limited amount of research and data 
available on the layout and design of these systems, most of 
the layout work must be done on the basis of experience. 
There is need for concentrated research in the design and 
operation of these meat production factories by a combina- 
tion of engineers, animal husbandrymen and economists, 
particularly with respect to time-and-motion studies and 
capital investments. 
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Minimum Tillage 


Fig. 1 General view of one replicate just 
ltt (after planting corn. Seedbeds, left to right, 
eae = are (A) stubble mulch, (B) conventional, 
and (C) plow-plant 
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for Soil and Water Conservation 


George R. Free 


Member ASAE 


ILLAGE for soil and water conservation is by no 

means a new concept. Many agricultural engincers, 

as well as soil and crop scientists and farmers, arc 
already familiar with such practices as contouring, crop- 
residue tillage, subsoiling, and many others. 


For any new tillage practice or combination of practices, 
benefits should balance or exceed costs if there is to be wide- 
spread acceptance and use. When, as in the case of mint- 
mum tillage, there appears to be the possibility of reducing 
costs and also gaining benefits from the standpoint of soil 
and water conservation, the concept ts particularly attractive. 


The concept of minimum tillage for corn appears to 
have originated in Ohio and then spread to Michigan and 
other areas where corn is an important crop. Minimum till- 
age may be defined as the Icast possible manipulation of the 
soil for satisfactory planting, germination, stands, growth, 
and yields of a crop. The usual approach has been to en- 
deavor to climinate or to reduce the severity of some of the 
operations and traffic associated with conventional seedbed 
preparation which usually includes plowing, followed by 
harrowing or disking and soil packing. 


Minimum tillage which Icaves as much of the soil as 
possible coarse, rough, and uncompacted should have detinite 
advantages from the standpoint of control of runoff and 
erosion, From this standpoint, also, protection of the soil by 
surface litter might be desirable. 


Paper presented at the Winter Meeting of the American Society 
of Agricultural Engineers at Chicago, Ill., December 1956, on a 
program aranged by the Soil and Water Division. Revised for pub- 
lication in March 1959. A contribution from the Soil and Water 
Conservation Research Division, Agricultural Research Service, 
USDA, in cooperation with the Cornell University Agricultural 
Experiment Station. Dept. of Agronomy Paper No. 416. 

The author—GeorGe R. FREE—is soil scientist, Eastern Section, 
Soil and Water Management Research Branch, ARS, USDA, and as- 
sociate professor of soil technology, Cornell University, Ithaca, N.Y. 
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Least manipulation of soil for satisfactory 
planting, germination, growth and yield of crop 


More information is needed on the place and limitations 
of the various kinds of minimum tillage. It should be em- 
phasized, however, that minimum tillage will not make good 
soil structure, but will merely help preserve it for useful pur- 
poses if present in the untilled soil. 

The object of this paper is to discuss the practice of 
minimum tillage for soil and water conservation from the 
following standpoints: (a) reasons for the current interest 
in the practice, (4) some requirements that should be con- 
sidered, and (c¢) the present status of development of the 
practice in New York state. 


Reasons for Interest 

Man made a great step forward in tillage when animal 
power replaced the sharpened stick used as a hand tool. In 
modern times, and within the experience of many of us, 
farming has gradually become more and more mechanized. 
With this change, the number of acres that can be farmed 
by one individual has increased tremendously. At the same 
time, the tiller of the soil has less time to think in poetic 
terms of furrows of upturned soil and the phenomena of 
plant growth. Farming is now a business, rather than a way 
of life, and efficient management is the key to staying in 
business as never before. Methods that are wasteful of time 
or other resources cannot be tolerated. 

In addition to mechanization, with its benefits of plenty 
of power and ability to time and speed up operations prop- 
erly, there are other modern developments that relate to 
the question of tillage. One of the most important of these 
is the control of weeds by means other than tillage. Mulches, 
flame, oil sprays, and herbicide chemicals have been most 
effective. Their relationship to tillage needs little discus- 
sion here. 

Modern fungicides and other soil and seed treatments 
have also influenced tillage to some extent. For example, 
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seedbed preparation and planting may be earlier because of 
increased protection against decay and maggot damage. 

Another change lies in the fact that the fertility and 
tilth of virgin soils can no longer be exploited. It is not to 
be inferred here that all virgin soils were fertile, but in 
many cases tillage has been used to wring out too much of 
the inherent fertility and tilth without enough attention 
to replacement. 


Today more and more of the plant nutrients to maintain 
or increase yields are being supplied in the form of com- 
mercial fertilizer. It has also been found that synthetic soil 
conditioners can stabilize soil physical conditions to order in 
many soils. They can be used to improve structure and 
tilth. Because of costs, however, this practice is confined at 
present to special situations. 

Limiting factors assume greater importance at the high 
yield levels of today. As an example of modern yields, more 
and more farmers have broken the 100-bushel per acre 
corn-yield barrier, and are now trying for 200, or even 
300. Inadequate physical condition resulting, at least in 
part, from improper tillage practices, may well be one of 
the obstacles to further progress. 

Undesirable man-made compaction of agricultural soils 
scems to be increasing. There is not complete agreement 
yet as to whether the fault lies in excessive use or misuse of 
the machine, or whether in some situations the upper limits 
of the capacity of soils to ‘‘take it” are being reached under 
intensive systems of management. At any rate, the prob- 
lem appears to be most acute where there is intensive crop- 
ping, lots of trafhc and tillage, and relatively low quantities 
of organic matter are being returned to the soil. 

It may not be easy to define, achieve, and maintain op- 
timum physical conditions for crop production, From the 
standpoint of soil and water conservation, however, it is 
known that dry, pulverized soils can be eroded by wind, 
and that overworked or compacted soils, particularly those 
with a low degree of water stability, are subject to water ero- 
sion and drainage problems. 

Notable advances in the application of soil and water 
conservation measures on the land have been made. Despite 
this, there are still many situations where standard recom- 
mendations such as contouring are not widely accepted and 
followed, and the control of runoff and erosion is inade- 
quate. Possibly some of the newer tillage practices can be 
utilized to permit appreciable deviations from contour till- 
age with no serious soil and water losses. There are other 
situations where tillage practices may be helpful, but it is 
important that seedbed requirements be recognized. 

It has been said that the tillage of soil is an art rather 
than a science. If this means that detailed specifications for 
the preparation of optimum seedbeds for all crops, soils, 
seasons, and systems of management cannot be given, it is 
undoubtedly true and will remain true for some time to 
come. There are many situations, however, where the odds 
for success might be improved by consideration of some 
of the seedbed requirements. 


Crop Requirements 

When the seedbed is being prepared for seeds to be 
germinated and grown in place, as contrasted with set 
plants, the kind of seedbed needed will obviously be deter- 
mined to some extent by the seed size. Small seeds can be 
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buried too deep in a cloddy seedbed, or, at the other extreme, 
not he covered at all. Conversely, larger seeds such as corn 
can tolerate a relatively coarse seedbed. Differences in re- 
quirements with respect to seed size are generally recognized. 
The maximum depth from which emergence will occur 
appears to be sufficiently critical as to be affected by seed 
size variation within a given crop(2)*. 

Equipment used for placing the seed or plant must be 
considered. The soil for row planting, at least in the row 
area, cannot be too rough or cloddy, nor contain too much 
coarse litter on the surface or within the planting depth. 
More and more emphasis is being placed on precision plant- 
ing of row crops to insure desired stands and spacing. 

With the seed placed at the proper depth in the seed- 
bed, environmental conditions in the soil must be satis- 
factory and remain so for seed germination, plant emergence, 
and growth. Soil conditions are important for growth of 
set plants also, even though germination and emergence are 
not involved. 

It is probably easier to consider the seedbed in terms of 
the size and compaction status of the solid phase—the soil 
separates—rather than in terms of porosity and the gascous 
and liquid phases. In doing this, however, it must be kept 
in mind that many kinds of structures can be built from the 
same structural units. The classic example of this is the 
randomly oriented and loosely fitted pile of brick, and the 
closely fitted wall possible with systematic placement. 

Yoder (18) studying seedbeds for cotton comprised of 
various starting combinations of soil separates from less 
than 'i6 in. to greater than 4 in. in size, reported satisfactory 
emergence and best growth with separates 4g to 4 in. in 
size. Results with the 4 to 2-in. size were nearly the same. 
By the end of the growing season, about 72 to 74 percent of 
the soil in these two seedbeds remained in the starting size 
class. Non-capillary porosity changed from 42 percent of 
the gross soil volume to 32 percent. Yields resulting from 
the use of separates less than ‘16 in. were less than half of 
maximum. 


Hagin (8) reported sizes below 0.5 mm less satisfac- 
tory for tomatoes than coarser material, as did Rai ef a/ 
(15), working with a soil 30 percent water stable. Rai and 
his associates, however, reported best results with the finer 
separates when they were 45 percent water stable. Zwerman 
et al (19), working with scedbeds comprised of Y to Y4-in. 
structural units, reported stability of little importance ex- 
cept under extremely high moisture levels. These findings 
emphasize the importance of separate size and the important 
role that weather conditions and the stability of separates 
may play as the season progresses. 

The structural status of a seedbed over the season is 
seldom homogeneous in any direction. For example, de- 
pending upon rainfall, soil exposure, and the size and sta- 
bility of initial separates, there is often some degree of 
crusting at the surface. Domby and Kohnke (5) recently 
reported that the effect of a crust in reducing soil acration ts 
marked at low moisture tensions. Except in the very wet 
range, however, small variations in moisture had more effect 
on diffusion rates than did the crust. 


Some degree of compactness below the surface may be 
desirable, in order that seedlings have a floor to push 


*Numbers in parentheses refer to the appended references. 
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. . . Minimum Tillage 


against. This concept of a firm footing to assist cotton 
plants to break through thin crusts was advanced by Carnes 
in 1934 (3). Other benefits of moderate compaction are 
an increased capacity for storage of available moisture, a 
more rapid movement of moisture by capillarity, and better 
transfer of moisture from the soil to the seed. A_ recent 
review by Jamison (9) may be of interest here. 

The relationship of excessive compaction to plant growth 
is not so well defined as its relation to drainage, erosion, and 
runoff. It is recognized, nevertheless, that there may be 
effects on root growth through physical impedence, reduced 
acration, or buildup of toxic materials. Excessive manmade 
compaction may, depending upon its location in the pro- 
file, be of a temporary nature; /.e., such that it is removed 
when plowing, or it may at such a depth that it tends to 
accumulate. There are also many soils which are inherently 
and naturally more compact than desired. 

Adequate acration may be a problem in any part of the 
seedbed or root zone. Lemon and Erickson (10) working 
with different seedbeds comprised of well-aggregated soil 
units both more and less than 0.8 mm in size, reported low 
rates of oxygen diffusion in both gaseous and liquid phases 
A water table was maintained under 
all these seedbeds at a depth of 40 cm. The green weight of 
tomato plants growing in soil below 0.8 mm in size was 


in the fine material. 


only about one-third the weights of plants grown in coarser 
soil where acration was markedly better. 

There is an increasing amount of quantitative data be- 
coming available on the relationships between aeration, soil 
moisture tension, and growth. Gingrich and Russell (7) 
have reported marked effects on 24-hr growth of corn roots 
and seedlings at 25 C under various combinations of soil 
moisture tension and percentage of oxygen in the aerating 
gas. At low moisture tensions, changing the oxygen per- 
centage from 2.1 to 10.5 percent increased the rate of root 
clongation nearly thrcetold. 

In view of the complex variability in structure, acration, 
moisture and temperature that must exist in the soil under 
normal field conditions, the maintenance of physical condi- 
tions for optimum growth in the field would seem to be a 
goal attainable only by chance. There should, however, be 
recognition in tillage and soil management of the inter- 
relationships and the critical values for each factor. 

In order to help provide adequate aeration through con- 
trol of excess moisture, ridging of soil before planting may 
be an essential part of the tillage necessary for preparation 
of seedbeds. 

Another requirement not previously mentioned pertains 
to temperature. Size of structural units and state of com- 
paction and moisture can be changed by tillage to influence 
soil temperatures. Scedbed roughness with its effects on air 
turbulence is a factor which has received little consideration 
to date from the standpoint of soil temperature and moisture. 


Weed Control Requirements 

Two main requirements should be mentioned here. One 
is the destruction or control of vegetation existing on the 
area prior to seedbed preparation, and the other is the con- 
trol of weeds after the crop has been planted. 

Chemicals have been successfully substituted for till- 
age in preparing scedbeds for pasture renovation or sced- 
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ing (16) and also for tillage for corn (4). This practice 
may be feasible for certain soils and crops. Claims of corn 
yields of from 70 to 100 bushels per acre without any tillage 
— except for a narrow slit to get the sted in and covered 
(4) —cannot be disregarded if one is considering mini- 
mum tillage. 

Weed control by herbicides is being widely used as a 
couplete or partial substitute for cultivation. Generally, 
crusting is such that all cultivation cannot be eliminated 
without some sacrifice of yields. 


Soil and Water Conservation Requirements 

The size of clods and aggregates, their stability, and 
state of compaction affect infiltration, permeability, suscep- 
tibility to movement by wind and water, and moisture 
relations. 

Rai ef al (15) reported data showing that between size 
limits of 4mm and 0.5 mm a decrease in size by one-half 
increased erosion by a factor of 2. Below 0.5 mm, the factor 
was about 5. 

Wilson and Browning (17) reported that the amount of 
erosion on Marshall silt loam was inversely related to the 
percentage of aggregates greater than 2 mm. 

Trattic on agricultural soils has been found to have a 
marked effect on infiltration rate and permeability (6). A 
summary of soil investigations in the surface three inches of 
prepared scedbeds in several experiments in New York 
showed that compaction by tractor wheels in middles where 
traffic was concentrated had increased bulk densities by 9 to 
23 percent. Porosity at 60 cm water tension was decreased 
28 to 42 percent and permeability was decreased by 60 
to 93 percent. 


Development of Minimum Tillage in New York 

Tillage experiments were started in New York on two 
different soils in 1946-477. The four-year rotation followed 
consisted of corn, oats, wheat, and clover hay. 

Results of these experiments, terminated in 1950, can be 
summarized as follows: 

1 On both well-drained Honeoye silt loam and the 
less well-drained Mardin silt loam, preparation of at least 
some of the seedbeds for crops of the rotation by plowing 
gave higher yields than preparing all with a disk or ficld 
cultivator. 

2 On the Honeoye soil, the number of secondary seed- 
bed operations (harrowings) had no significant effect on 
yields of any crop of the rotation. On the Mardin soil, 
yields of corn were reduced about 6 bu per acre by three 
fitting operations. This reduction was significant at the 
5 percent level. 

Cultivation was held constant in these experiments, and 
no herbicides were used. Much of the prevailing secondary 
seedbed preparation appeared to be not only wasteful of 
time and power but actually harmful from the standpoint of 
corn yields on the Mardin soil. 

In 1951, R. B. Musgrave started the development of a 
practical system of eliminating the usual fitting operations 
following plowing and combining the operations of plow- 
ing and planting without greatly altering the basic equip- 

i Tillage experiment on Mardin silt loam near Ithaca, N. Y., by 
M. B. Russell and R. B. Musgrave (unpublished report) ; tillage 


experiment on Honeoye silt loam at Marcellus, N. Y., by M. B. 
Xussell and G. R. Free (unpublished report). 
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ment and features of either operation (11, 12). His esti- 
mate of $10 to $15 per acre saving may be too high for 
some situations, but an appreciable reduction in cost of pro- 
duction is obvious. Plow-plant is considered especially 
desirable where soil moisture is suitable for plowing and 
planting, but too high for the conventional secondary seed- 
bed preparations and traffic. Corn yields were reported to be 
about the same as those with conventional practice. Others 
(13, 14) have described once-over operations and equip- 
ment, but their objectives were different, or included an 
attached packer or mulcher. 

Comparisons of plow-plant and conventional methods 
have been made by the agronomy and agricultural engineer- 
ing departments of the Cornell University college of agri- 
culture on several private farms in New York. Some farm- 
ers are capitalizing on the idea of minimum tillage by 
eliminating unnecessary fitting operations, even though they 
do not plow-plant. 

Another tillage study on Honeoye silt loam was started 
in 1952 to determine the effect of varying the number of 
fitting operations, cultivations, and traffic passes on corn 
yields under continuous culture. Data previously cited were 
for corn in a four-year rotation. To date, there has been no 
evidence of any marked cumulative effects of treatments on 
corn yields. Mean yields for a seven-year period of 81.0, 
80.5, and 78.4 bushels per acre, respectively, for 0, 3, and 9 
fitting operations are typical of the results obtained. It 
would be hazardous, however, to predict from seven years’ 
results that intensive tillage and traffic in this experiment 
will not in time significantly reduce yields. Probably few 
areas where soil compaction is now a serious problem 
reached that state in a few years’ time. 

Weed counts made in the fall of the first year of this 
study showed that with minimum cultivation following 
planting, the weed population was the lowest with mini- 
mum fitting after plowing. This checks the observations of 
Musgrave and his associates (11), that fitting of the inter- 
row area merely conditions the soil for better growth 
of weeds. 

There was a progressive decrease in weed population, 
particularly of grasses, as the number of cultivations in- 
creased. However, one postemergence spray, a uniform 
treatment for all plots of the experiment, and two cultiva- 
tions have provided adequate control of weeds. Some years 
there have been small increases in yields from additional 
cultivation. 

The soil and water conservation aspects of minimum 
tillage are of particular interest. In cooperation with the 
agronomy and agricultural engineering departments at Cor- 
nell, two additional tillage experiments were started at 
Marcellus in 1956. In one, plow-plant and also stubble- 
mulch seedbeds are being compared with the conventional 
on plots where runoff and erosion can be measured. The 
crop is corn, fertilized with 10-10-10 at 1,000 Ib per acre. 
The runoff and erosion control afforded by all three methods 
of seedbed preparation was excellent during the one and 
only test storm which occurred during the 1956 growing 
season. Only two test storms occurred in 1957, and these 
again failed to clearly differentiate treatments. The storms 
in both 1956 and 1957 occurred late in the growing season. 

In 1958 there were five small records of runoff during 
the growing season, but with a total soil loss from conven- 
tional treatment of only 1.5 tons per acre, lower losses from 
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Fig. 2 Close-ups of two of the seedbeds shown in Fig. 1. Upper, 
conventional seedbed; lower, plow-plant. (The white markers 
extend between 36-in. corn rows) 


both stubble-mulch and plow-plant treatments can be con- 
sidered gratifying, but hardly conclusive. Certainly a 
choice between the two conservation tillage systems, stubble- 
mulch and plow-plant, cannot be made from the standpoint 
of erosion control on the basis of data obtained to date. 
What is needed is either more large test storms at critical 
periods, or tests under simulated rainfall where evaluation 
would be less dependent on weather. 

The type of seedbed produced by these three tillage 
treatments in another experiment is shown in Fig. 1. Close- 
up views of conventional and plow-plant seedbeds are 
shown in Fig. 2. 

Maximum soil temperature, measured in corn rows after 
planting and at depths of 2 or 4 in., have been from 1 to 
2 F higher under plow-plant than under conventional. Hori- 
zontal variations of soil temperatures across rows and 
middles under plow-plant is slight just after planting com- 
pared to differences of 6 or 7 deg under conventional with 
the lowest temperature occurring in wheel tracks. 

The logical explanations for these temperature differ- 
ences lie in porosity, moisture, and roughness relationships 
as influenced by fitting and compaction. To what extent 
they are a function of moisture, or possibly a determinant 
of moisture, is still under study. Soil temperatures are being 
followed more closely in current studies, since differences of 
this magnitude can conceivably affect plant and root growth. 


Conclusions 

Minimum tillage for large seeded field crops, such as 
corn, is feasible and practical under New York conditions. 
Advantages from the standpoint of gains in efficiency and 
cost of production are obvious. 

The concept of minimum tillage can be carried so far 
as to include plowing and planting in one operation. This 


(Continued on page 103) 
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Energy of Falling Drops 


from Medium-Pressure Irrigation Sprinkler 


A method of determining total energy and the effect of com- 
binations of nozzle size and pressure on the energy received 


HE energy of falling drops of water from cither rain- 

fall or irrigation sprinklers must be converted to other 

forms of energy such as heat or must do work. Work 
may be done in overcoming the surface tension of the drops 
when the parent drop is shattered and smaller ones formed; 
soil aggregates may be torn apart (11, 12)*; soil particles 
may be moved horizontally and vertically (4, 5, 7, 8, 9 
13); shattered drops may be imparted with a horizontal 
and vertical velocity (1), and turbulence may be introduced 
into surface ,runoff waters (7). The task of research ts 
similar to that expressed for natural rainfall (6). First, 
the total energy of the falling drops must be measured; 


and, second, the amount of total energy used in deleterious 
effects on the soil must be determined. This paper reports 
a method for determining the total energy of falling drops 
and the effect of four combinations of sprinkler-nozzle size 
and pressure on the energy received on a target placed at 
ground level. 


Applicability of Stress-Analysis Techniques 


The energy of moving water drops has been determined 
in several ways (10, 14). A device called a transducer (15) 
was constructed whereby the physical displacement of an 


Fig. 1 The cantilever beam was a steel strap 17s x %, in., and had 

an overhang of 4 in. The styrofoam target, 16.5 by 30.3 cm, was 

mounted on a stove bolt secured to the end of the cantilever 

beam. Two strain gages (SR4 Type A-12) were fastened to the 

top of the beam and two on the underside of the beam. Gages 
and electrical connections were carefully waterproofed 
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Fig. 2 Oscillograph trace of energy received 


clastic member is changed into an electrical signal by the 
use of strain gages. Proper instrumentation is needed to 
pick up and magnify such a signal for recording and study. 

The transducer used for this study utilized a steel canti- 
lever beam for the elastic member. A target of styrofoam 
was attached to the free end of the cantilever beam. The 
cnergy imparted by the water drops striking the target arca 
caused the beam to deflect resulting in a strain in the elastic 
member. Since maximum strain occurs at the fixed point 
of a cantilever beam, strain gages were attached near that 
point. The transducer constructed for measuring the energy 
imparted by the falling drops is shown in Fig. 1. 


Energy of Drops Striking Target 


The record made by the oscillograph, when the target 
was subjected to the falling drops, consisted of a series of 
oscillations across a shifting base line (Fig. 2). The base 
line changed as the total inertia load of the target and beam 
changed. Changes in the inertia of the system occurred as 
water was added from the falling drops and as excess 
water drops fell off the system. The oscillograph record 
was divided into intervals of time convenient for analyzing 
the energy change of the system (16). The energy change 
per unit of time was plotted against time and the total 
energy was determined by measuring the area under the 
resulting curve (Fig. 3). 

The illustrated curve is typical of the data. When the 
first few drops from the sprinkler reached the target small 
energy changes occurred. Then one or more peak energy 
changes occurred while the bulk of the water struck the 
target area. Finally, the energy change damped off as the 
last few drops reached the target. 

The total energy received at the target varied exponen- 
tially with the distance from the nozzle (Figs. 4, 5, and 6). 
As the distance from the nozzle increased the amount of 
total energy received increased very rapidly. 

The energy at points within 25 feet of the nozzle could 
not be obtained with the transducer used in this experiment. 


*Styrofoam has low density, thereby keeping the inertia of the 
system to a minimum. It is also resistant to water penetration. 
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TARGET PLACED 48 FT FROM qe INCH 
NOZZLE OPERATING AT 40 PS.I. 


ENERGY CHANGE ,ERGS PER SECOND 


° 0.4 os 2 1.6 2.0 2.4 28 
TIME , SECONDS 


Fig. 3 Rate of change of energy 


The transducer was not sensitive enough to permit analysis 
of the oscillograph records for those points. 

The %2-in. nozzle operating at a pressure of 30 lb per 
sq in. produced drops that imparted the largest amounts of 
energy received by the target (Fig. 4). When the target was 
located at points farther than 25 ft from the sprinkler a 
reduction in energy was obtained by increasing the pressure 
to 35 lb per sq in. 

A further reduction in energy occurred at a pressure of 
35 lb per sq in. by increasing the nozzle size from %2 to 
*i-in. diameter (Fig. 5). Such energy reductions became 
negligible at 40 feet from the sprinkler. At points greater 
than 30 feet from the sprinkler greater energy reductions 
were obtained by increasing the nozzle size to *16-in. and by 
increasing the pressure to 40 lb per sq in. (Fig. 6). 

Consequently the least destructive action to the soil 
would occur by the use of a *46-in. diameter nozzle operat- 
ing at 40 lb per sq. in. The use of the other three combina- 
tions of nozzle size and pressure resulted in greater energy 
imparted to the target. 

Energy was delivered to the target during less than four 
percent of the total time (Fig. 7). During the short time 
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Fig. 4 Effect of nozzle pressure on energy of drops for %;-in. 
diameter nozzle 


interval that drops struck the target, the delivery of energy 
to the target was not uniform. The non-uniformity of 
energy delivery is indicated by the changing slope of the 
lines. A flat slope of the lines during some time intervals 
indicates that little or no energy was imparted to the target. 
When the line has a greater slope, a rapid delivery of 
energy is indicated. The maximum rate of delivery of 
energy observed in this investigation was at the rate of 47 
ergs per second. This maximum value was measured 40 ft 
from the %32-in. nozzle operating at 30 lb per sq in. pressure. 


Water-Application Rates 

Apparent water-application rates have been determined 
for sprinklers by using catchment cans and by averaging 
the total fall of water over the total period of time the 


eet ie GK ieee: ek | 
| | | 
| 
| bs | 
oI Tf + + + +— + 4 
| 
00s} + + + + + 
| | 
3 cos: + + + + - 4 
o | 
” coat +-+—_+—_1-—@— 
s | 
- ° 
} | sf } 
ry | oe | 
« .0oo2' T : meee 
w | | | 
: | 
w va 
4 | 
< 001 | a 
© .0008 | a ee Se ee 
é 
oe .ccost | a 
a 
« 
w 
> + + + + + _ 
= 0004 8 
2 ao oa 35PS8.1. | 
> © © 40Ps8i. o 
= 0002+ ee ea mane (Un ca 
= 
2 
~~ 
° 
0001 | ES a ee 
° 25 30 35 40 45 


DISTANCE FROM NOZZLE,FT. 


Fig. 6 Effect of nozzle pressure on energy of drops, 
¥,-in. diameter nozzle 


101 


> ae 4 fee a Pant lg 5 oO al eg 9 em ie" eg Leeann £5 )e 7 5s En » ign A SMCS rah An, eee D " Y 
or 4 are % en er ane, a Sega pate elise Sea > gr es i ego 2 Pa eee Be) ae es hee 
a : eee Bo ee even ah teeta ng Re oe Sa eer ee eee So mae oe, ot a ere ‘pe 
ee i - a ey at Fey et ee + aie Sy papi ie meg i 5 ee Beale es Meg 2 ab ios am 
iogcece Hane ara dsuceniagaaal <n ae RRrae on are eer ek S ecegty Cae Dic RSM neon eye Scape. 4 Ree ys te: 
2 eee aes sn) oceeeaaaa irre? a EE a a oe as «imi iS bE a = Ol See a RR aL Rare aie - eh ae = 
JUS . 
pee: x 
cee sae 
Seem 
- 
a: 
ae 
ea . 
Bina. = 05 , 
Scie 
ee oh Po 
pei). est 
Hy Ae 
ec 0.4 ——+—— — 
ey a. 
yes: 
Ropes 
ae By a | 
ses 
ee 03 ft 
ce 
er | : 
tae , | 
a 
ye ee oz T ——+——— — + 
eee | 
ae R | 
es ee? j 
prea oe 
Si sia co | 
Bice epee : 
meee: ou — {—____}__} 
mee. | | 
ae . | 
ae 4 
ae . ; 
ae. | : 
ae 
tae om —. 
gee. 
iN 
eee 5 
meats 
eal 
See 
eae eC 
cy cet ae 
pass b> > 
Behe 56" 
te 
Be 
ry a 
Bata 
Ea 
eae 
ee 
eee) 
eS) 
ic ne mo: 
ES ee 
nae. | 
po Ci 
a 
a 
By 
ee 
ree 
ee 
Los 
ape 
i ae 
inact GA 
Tene iol 
Molle See 
Rca raes 
Soy ae, 
aah Sige 
reap re 
sana 
eo. 
{ 
ee 
si sf ae ‘ 
Birie., 
- eee 
‘Anan 
Bhs, 
i 
ye 
acs 
oe 
aoe 
* PpteS 
Bee 
7 Saas 
Z ye 
x a 
re) a 
Pema 
sh a ag 
br eae 
<4 ae 
go ae 
= aera 
Hpac 
3 
ae 
ete: 
a. Se 
Yon arate, 
Pi | ot each 
gaa 
ic 
emcees 
[eg 
ah: 
mo ie ur 
eer ae 
Dy 3 ee 
Senter ‘ 
een 
a eee 
BP oath a 
ioe eee 
(ai 7 
Sos a eae 
ees Hg Pee 
ae S158 wife 
eta 
fe ae 
fo see é 
feo: on 
ees as :: 
eae thea 
ees. 
Tks, oe 
Ee aed als 
Penis 5 
coke ie: 
4) Be) We 
‘elas 
ca 
ne . 
a . tS 
ar le 
a me Se 
4 = 
a. 
~ Sas oe 
eae nies =. 
ee aj 
. thee Weps| 
Retr | 
1 ae 
™ | Se 
ee > 
ea ie CCS 
he. “ie 
AE ae a ee 
=) ae 
wan ee 4 
Oy ee 
peda: aa) 
Diherte age 
an ee Se = 
aie 
x eg > ae 
Ta Ee een el 
Bee ete 
ee 
ee ae 
E Te 3 
Scot ein cee 
ites a 
ie e io? bs 
; 2 Bs ote: Paria lai Re i ot = | i Ne I I a as rm a lt ee M is i Ma Bie wes eed 4 


Energy of Falling Drops 


ro 
e 6 
Fig. 7 Massed energy curve, 35 ft from - 
%44-in. nozzle operating at 35 psi 4 ; 
‘. 4 


sprinkler was ope rated (2, 3, 17). Similar calculations were 
used to obtain the data in columns three and five in Table 1 


TABLE 1 WATER APPLICATION RATES (Inches per hour) 
(39-inch diameter nozzle) 
Averaged Averaged Averaged Averaged 
Distance over over over over 
from application total time upplication total time 
nozzle, ft time (true) (apparent) time (true) (apparent) 
40 psi 45 psi 
25 0.5 0.01 1.9 0.04 
0 1.9 0.05 2.4 0.05 
5 1.0 0.06 aE 0.05 
10 5.4 0.11 1.6 0.07 
(345-1nch diameter nozzle) 
45 psi 10 psi 
25 20 0.04 3.4 0.10 
40 4.6 0.05 5 0.12 
45 1.8 0.06 ae 0.11 
te) 7.5 0.08 6.8 0.13 
'b) 0.86 0.08 
| ) 2 i 5 


True application rates in the even-numbered columns 
of Table 1 were obtained by averaging the total fallout of 
water over the exact time interval during which it fell on a 
particular target area. The true application rates were fifty 
to ninety times greater than the apparent application rates. 


Changes in operating pressure and nozzle size caused 
changes in the true water-application rate. An increase in 
pressue from 30 to 35 1b per sq in. at the %s2-in. nozzle 
caused a reduction in true wate r-application rates at points 
beyond 30 ft from the nozzle. At 35 lb per sq in. an in- 
crease in nozzle size from *32 to *16-in. diameter caused an 
increase in the true water application rates at the points 
tested. An increase in operating pressure from 35 to 40 Ib 
per sqin. at the *16-1in. nozzle caused a reduction in true 
water-application rates at points farther than 25 ft from 
the sprinkler. 


The increment of pressure increase recommended by the 
manufacturer as the difference between undesirable and 
desirable operation of sprinklers on bare soils was effective 
in reducing the highest values of the true water-application 
rates occurring in farther than 30 ft from the 
Such reductions tended to make the application 
rates more uniform along a radius emanating from the 
sprinkler. 


the area 
nozzle. 


The calculation of true water-application rates included 
a possible error of as much as 30 percent. Nevertheless a 
clearer understanding of the phenomena of water applica- 
tion by rotating sprinklers and their effects upon the soil 
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Time, Seconds 


may be obtained by calculating water-application rates on 
the basis of actual time of water application. 


Conclusions 


1 Energy imparted by water drops from a sprinkler 
striking a target near the ground increased exponentially 


with increased distance from the nozzle. 


2 Energy was delivered to the target during less than 


four percent of the total time of operation. 

3 True water-application rates, based on the actual time 
of water application, were as high as 7.5 in. per hr ranging 
from fifty to ninety times as great as the apparent applica- 
tion rates based upon total elapsed time. The increment of 
pressure increase recommended by the manufacturer as the 
difference between undesirable and desirable operation of 
sprinklers on bare soils, was effective in reducing the true 
water-application rates occuring in the area farther than 
30 ft from the nozzle. 


Recommendations 


1 Detailed studies of the energy imparted by drops 


from irrigation sprinklers should be continued. 


2 True water-application rates should be determined. 


3 Energy patterns similar to those reported herein 
should be applied to typical irrigated soils to measure 
changes in soil condition caused by that application of 
energy. Evaluation of the changes caused by the energy 
application will permit: (a) the sprinkler manufacturer to 
make necessary changes in nozzle design to meet prevailing 
soil conditions, (4) irrigation-systems designers to be better 
able to select the proper combination of nozzle size and 
operating pressure to minimize harmful structural changes 
in the soil, caused by excessive quantities of energy applied 
to the soil, and (c) permit irrigators to use properly de- 
signed and selected equipment without severe damage to 
soil physical characteristics. 
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Consulting Agricultural Engineers 
EMBERS of ASAE who are employed as consulting 
agricultural engineers or wish to be listed as such in 
the “Consulting Agricultural Engineers’ section of the 
1960 AGRICULTURAL ENGINEERS YEARBOOK (Sec pages 
392-394, 1959 edition) are urged to supply the necessary 
information by March 1, 1960. 

All that is required to be listed is to furnish: complete 
name and address, a brief description of consulting services 
(not to exceed 50 words), specify whether registered 
professional engineer, and list specialty by division interest; 
such as, Power and Machinery, Farm Structures, Electric 
Power and Processing, and Soil and Water. Those whose 
services extend beyond one division may be listed accord- 
ingly. Send the above information to the attention of 
J. Basselman, Editor, AGRICULTURAL ENGINEERS YEAR- 
BOOK, 420 Main St., St. Joseph, Mich. 


Agricultural Engineering 
College Training Survey 
| SURVEY of farm machinery industry requirements for 


the training of agricultural engineers was conducted 
among the members of the Farm Equipment Institute dur- 
ing the summer of 1959 to help answer the question, “How 
can the college training for professional agricultural engi- 
neers in agricultural colleges be improved to better equip 
graduates for careers in the farm equipment industry?’ The 
Agricultural Research Committee of FEI suggested this 
survey as a means for bringing information to the agricul- 
tural engineering colleges regarding the potential demand 
for professional agricultural engineers and to indicate what 
kind of professional training industry employers believe 
will result in the best opportunities for graduates of agri- 
cultural engineering schools in two major areas of employ- 
ment — (1) research and design; and (2) product plan- 
ning and sales and service. In making the study, question- 
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naires were sent to 138 member companies of FEI. Usable 
questionnaires were returned by seven full line companies 
and fourteen short line companies. 

A report of the survey was presented by Carl L. Hecker, 
president of Oliver Corporation, at the Farm Equipment 
Institute “dinner for professors,” held during the Winter 
Meeting of ASAE. Copies may be obtained by writing to 
the American Society of Agricultural Engineers, 420 Main 
St., St. Joseph, Michigan. 


. . . Minimum Tillage 


(Continued from page 99) 


assumes, of course, that conditions are such that a 
plowing job is possible. 


FA ” rd 


Minimum tillage is desirable from the standpoint of 
erosion and runoff control, because of larger aggregate or 
clod size and decreased compaction. Quantitative data on 
the magnitude of benefits are needed. Musgrave's plow- 
plant procedure, since it minimizes traffic and leaves inter- 


row areas open and rough during the early growth period, 
should be particularly desirable. 
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Planning 


A consideration of land-treatment measures, pre- 
vention of flood damage, water storage, soil 
and water conservation, and other programs 


ATERSHEDS have always exerted a major influ- 

ence in the development of the economy of any 

community, state or nation. Our forefathers fre- 
built their homes, settlements and cities adjacent to 
Often watersheds were 
stecp and heavily forested, and travel across them was 
dithcult, even by foot or horseback. Movement within a 
watershed was generally parallel to the streams, which often 
influenced the economy of a particular watershed. Some- 
times even different customs developed within adjacent 
watersheds due to communication § difficulties. Modern 
means of communication have largely overcome these con- 
ditions but watersheds continue to influence communities. 

Many of today’s larger cities owe much of their pros- 
perity to advantages offered by adjacent streams. These 
include an adequate supply of water for municipal and in- 
dustrial purposes, for power development, for transportation 
and for recreation. When the dependable water supply is 
threatened, the quality materially lowered or damaging 
Hoods occur, the economy of a city is adversely affected. This 
condition has long been recognized and many flood-control 
and multipurpose reservoirs have been created to alleviate 
those problems which result from erratic stream flow. 

The pyramiding demands for water for municipal, in- 
dustrial, irrigation, rural water supply, recreation, power, 
pollution abatement and many other uses are making water- 
sheds an even greater factor in the present-day development 
of the economy of a particular locality. The condition of its 
watershed determines the character of a stream. The char- 
acter of its tributary streams determines the characteristics of 
a river which in turn create those river-basin problems re- 
lated to the control, management and use of surface waters. 

For many years the primary approach to alleviating 
watershed problems was the use of large impounding reser- 
voirs. These reservoirs frequently protected population 
centers and often provided power, navigation or other bene- 
fits. All effort was concentrated near the point of damage 
or direct benefit. Little or no effort was given to attacking 
the problem at its source. 

In the Flood Prevention Act of 1944, the Congress of 
the United States authorized the U.S. Department of Agri- 
culture to initiate flood-prevention activities in eleven river 
watersheds throughout the nation. This program is char- 
acterized by treatment of the watersheds to improve infiltra- 
tion gates, reduce erosion and resultant sediment production, 
protect fertile flood plains from frequent flood damage so 
that they can be utilized more intensively, and convert up- 
land used beyond its capability to proper use. 


quently 


waterways. the divides between 


Paper presented at a meeting of the Southeast Section of the 
American Society of Agricultural Engineers at Memphis, Tenn., 
February 1959. 

The author — EUGENE C. Bulk — is watershed planning special- 
ist, engineering and watershed planning unit, Soil Conservation 
Service, USDA, Spartanburg, S. C. 
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Needed land conversions are made possible by the 
protection afforded flood plain areas. Many of these flood 
plain lands have become unsuited for continued agricultural 
use because of frequent floodwater and sediment damage. 
The correction of this condition permits these lands to be 
re-established in agricultural use. Comparable areas of cul- 
tivated upland which are less suited to clean-tilled crops 
can then be planted to grass or trees without an adverse 
affect on the economy of the individual farmers concerned. 

An excellent example exists in the Piedmont physio- 
graphic area of the Southeast. As recently as 40 to 50 years 
ago, many of the creek flood plains were in cultivation. 
Harvesting timber from the upland and cultivation of much 
of the hill land in clean-tilled crops increased both runoff 
and sediment production. Sediment choked the stream 
channels, reducing their capacities. The resulting larger, 
more frequent flood flows and the reduced-channel capacities 
combined to create such frequent damage to crops grown 
in the flood plains as to make their continued use for this 
purpose uneconomical. Consequently additional upland 
acres were placed in cultivation to replace those lost in the 
Hood plain and the problem was further aggravated. This 
condition can be reversed only through the watershed- 
protection and flood-prevention approach. 

The results of the flood-prevention program being ap- 
plied in the eleven authorized watersheds were so effective 
and so popular that Congress amended its agricultural ap- 
propriation act of 1953 to permit the establishment of 62 
pilot watershed protection projects outside the authorized 
river watersheds. Then in 1954 Congress passed the Water- 
shed Protection and Flood Prevention Act (PL-566) which 
was amended in 1956 by PL-1018 and in 1958 by 
PL-85-865. 

The Watershed Protection and Flood Prevention Act, 
as amended, is administered by the Department of Agricul- 
ture and should not be confused with the Small Watersheds 
Act which is applicable only to the western states and is 
administered by the Department of the Interior. The Sec- 
retary of Agriculture has designated the U.S. Soil Conserva- 
tion Service as the agency within the Department of Agri- 
culture with primary responsibility for carrying out the 
provisions of the Act. The U.S. Forest Service has been 
delegated the responsibility for providing technical guidance 
in planning and operations on all forest land. 

A watershed project is the product of local initiative. 
The local people recognize their watershed problems, deter- 
mine the objectives they wish to accomplish, initiate an 
application for assistance, and work closely with the Soil 
Conservation Service in developing the plan. To be eligible 
for assistance, a watershed must have a total area of less 
than 250,000 acres and have problems requiring group 
action which cannot be corrected under other going USDA 
programs. For high priority of consideration, the watershed 
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Typical watershed showing relationship of floodwater- 
retarding structures to flood plain damage areas 


project should have multiple purposes, including watershed 
protection. 

Watershed protection is the first element of considera- 
tion in planning a watershed project and it is the first incre- 
ment of evaluation. The needs of the watershed are an- 
alyzed and the appropriate land-treatment measures are 
selected to meet these needs. Any land-treatment measure 
is eligible for project assistance which will affect a measur- 
able reduction in runoff and sediment production. Needed 
land conversion is one of the most important measures con- 
sidered in the Southeast. These land-use changes and land- 
treatment measures are carried out by the landowners and 
operators at their own expense, utilizing such cost sharing 
and technical assistance as is available under going agri- 
cultural programs. Project funds may be utilized to increase 
the technical assistance available so as to facilitate the estab- 
lishment of planned measures within the designated installa- 
tion period. Proper protection of the watershed affects the 
character of the stream. Flood flows are less frequent and 
of somewhat lower magnitude and sediment loads are 
materially reduced, 

The prevention of flood damage is usually the second 
watershed problem considered in planning and evaluating 
a watershed project. Critical runoff and sediment-producing 
areas contribute to flood damages. Land-treatment measures 
used to stabilize these areas are classed separately from those 
for watershed protection. In addition to technical assistance, 
project funds may be used to share in the cost of these 
measures which are frequently both vegetative and mechan- 
ical. The primary reduction in flood damage is effected by 
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a 
floodwater-retarding structures, improved stream channels 
or a combination of both. 

A floodwater-retarding structure consists of a compacted 
homogeneous earth embankment with a vegetated emer- 
gency spillway and a principal spillway. The principal spill- 
way consists of a conduit through the embankment with a 
vertical riser on the upstream side. These risers may be 
cither single-stage or two-stage. The elevation of the crest 
of the single-stage riser or the lower stage of a two-stage 
riser establishes the bottom of the detention or flood pool. 
The crest of the emergency spillway establishes the top of 
the detention pool. The floodwater-retarding structure is 
designed so that the hydrograph produced by the design- 
frequency storm can be routed through the reservoir with- 
out emergency spillway action. The smallest storm for 
which a floodwater-retarding structure with a vegetated 
emergency spillway is designed is the 25-year-frequency 
storm. All costs for construction and installation services of 
a single-purpose, floodwater-retarding structure are provided 
from project funds. The local people provide the casements 
and rights of way and administer the construction contract. 

Improved channels either alone or in combination with 
floodwater-retarding structures are designed to reduce the 
frequency of overbank flow to meet the level of protection 
or objectives desired by the local people within the limits 
of economic feasibility. Cost sharing for single-purpose 
flood prevention channels is the same as for single-purpose, 
floodwater-retarding structures. 

The proposed system of floodwater-retarding structures 
and improved channels is evaluated to determine that the 


(Continued on page 108) 


Fig. 2 Section of a typical floodwater- 
retarding structure 
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Electronic Temperature Controller 


R. P. Prince and R. L. Barber 


Assoc. Member ASAE 


NEED deve loped for low-cost sensitive thermostats to 
control temperature in four 87-cu ft poultry environ- 
mental chambers at the Connecticut (Storrs) Agri 

cultural Experiment Station. The major factor affecting the 
selection or design was the ability to control temperature to 
within + 0.5 F under varying relative humidities and heavy 
dust accumulations. Compensation for ambient tempera- 
ture, cost, and the absence of open contacts within the 
chamber were also essential. Since the cost of commercial 
instruments mecting the operational characteristics and 
specifications was prohibitive, controllers were constructed 
at an actual component parts cost of less than $25 each. 


Circuit Characteristics 
A thermistor sensing clement was used in a d-c Wheat- 


These semiconductors are 


thermal resistors, or resistors with a high negative tempera- 


stone bridge circuit, Fig. 1. 


ture coefficient of resistance. Many thermistors are available 
for special applications as described by Taylor (3)*. The 
size, time constant, and impedance of the Fenwal KA31L1 
thermistor was well suited to this application. 

To minimize self heating in the thermistor, the voltage 
across the bridge and the values of the fixed resistors, Ry 


An Instrument News Contribution. Articles on agricultural 
applications of instruments and controls and related problems are 
invited by the ASAE Committee on Instrumentation and Controls, 
and should be submitted direct to Karl H. Norris, instrument news 
editor, 105A South Wing, Administration Bldg.. Plant Industry 
Station, Beltsville, Md. Paper is approved for publication as Jour- 
nal Article of the Connecticut (Storrs) Agricultural Experiment 
Station 

The authors —R. P. PRINCE and R. L. BARBER — are, respec 
tively, assistant professor of agricultural engineering and research 
assistant, Connecticut (Storrs) Agricultural Experiment Station 


*Numbers in parentheses refer to appended references. 


Using Thermistor Sensing Element 


and Rp», were selected in accordance with the dissipation 
constant of the thermistor. The value of the temperature 
setting resistance, Ry, was selected for the range of tem- 
peratures to be controlled. Combinations of fixed and 
variable resistances may be used to provide greater rota- 
tional degrees per unit temperature change. 

Under normal conditions the bridge is balanced and 
there exists no difference of potential between points A 
and B. When the temperature at the sensing element needs 
correcting, the bridge becomes unbalanced and produces a 
d-c voltage between A and B. If this voltage is of the 
correct polarity at the input terminals of the amplifier, 
Fig. 2, the temperature correcting circuit is activated. Since 
the voltage across the bridge is d-c, reversing the leads at 
the input of the amplifier will cause the controller to func- 
tion with either rising or falling temperatures. 

A three-volt battery was used to supply voltage to the 
bridge. Because of the bridge design the drain on the 
battery was only three millamperes; thus the life of the 
battery is quite long. In this case the original cells were 
still in use after 15 weeks of operation. It would also be 
feasible to incorporate a rectifier circuit which would supply 
the necessary voltage to the bridge. 

The amplifier (1) is voltage operated and built around 
a single 1L2AX7 vacuum tube and a pair of 2N109 PNP 
transistors. One of the inherent characteristics of the 
amplifier is its nonlinearity. This presents no problem since 
the amplifier is used to key a relay and does not operate a 
calibrated readout device. 

During the first 48 hours of operation some temperature 
drift was experienced. This was caused primarily by aging 
of the vacuum tube. Additional drift over an extended 


(Continued on page 108) 


CONNECT TO CONTROLLER INPUT Omiee 
' 
9 
jCiLa 
; 7 RI 
i | 
ae: 
TI 
Hk 
USVOANES 
ac SS 
ik 
fo 
RI 4.7 megohm VM 2Nn109 cl jp 200 volts 
R2 270 ohms Vs 12ax7 c2 Sp 150 volts Electrolytic 
R35 68,000 ohms Tl 135 volts Sma c3 Sp 25 volts Electrolytic 
- rowed linear pot. and 63volts ct 900me C45. Op 15 volts Electrolytic 
R? P+ nn (Tried R-2C or equivalent) one imsaa ne 
RB 2,200 ohms | watt RECT !30volts 20mo 
Note \b watt 10% Resistors RY 2,200 ohm coil 4ma or 


except RB 


less closing current 
(Advance SV/1C/2,2000) 


Fig. 1 (Left) Wheatstone bridge circuit using thermistor as sensing element + Fig. 2 (Right) Schematic of the amplifier used to key the 
controlled circuit relay 
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. . . Drying Rate of Alfalfa Hay 


(Continued from page 89) 


Table 3 shows the number of hours required to dry the 
leaves and stems to 20 percent moisture. The leaves, the 
hard crushed and the “penetrated” stems dried to 20 percent 


TABLE 3. HOURS REQUIRED FOR SEPARATED LEAVES 
AND STEMS TO REACH 20 PERCENT MOISTURE CONTENT 


Chopped 


Item Check Penetrated Smashed Crushed 2 in. 6 in. 10 in. 
Leaves 19 18 A | 18 21 21 18 
Stems 48+ 18 26 


19 37 484 


in 18 to 21 hr. The alfalfa stems chopped in 2-in. length 
dried in 37 hr. All other treatments required more than 
48 hr to reach this moisture content. 


Drying Time for Complete Piant and 
Separated Leaves and Stems 

The results of the above-mentioned experiments were 
evaluated to determine the total evaporation curves for 
leaves plus stems dried separately. These were compared 
with those obtained from alfalfa plants dried as a whole 
plant and are shown in Fig. 12. All the treatments indi- 
cated that the drying time was the same for alfalfa hay, 
whether the leaves were dricd together with the stems or 
were dried separately. 


Sectional Drying Rates for Alfalfa for 
Different Degrees of Crushing 
In order to determine the path of the water movement 
in the alfalfa stem during the drying process at different 
degrees of crushing the following three treatments were 
applied to alfalfa plants: 
(a) Uncrushed 
(>) Crushed (similar to that by a commercial 
hay crusher ) 
(c) Hard crushed (considerable amounts of juice 
appearing on the stem surface ) 


100 


“PENETRATED 


E “PENETRATED 
STEM" 


“ ALFALFA" 
80 


8 


PERCENTAGE OF WATER EVAPORATED 
PERCENTAGE OF WATER EVAPORATED 


~~ STEM SMASHED EVERY e 


In order to get uniform drying conditions throughout 
the drying time, the experiment was conducted in a con- 
trolled atmosphere — 84 F and 59 percent relative humidity. 
Immediately before each moisture determination the leaves 
were separated from the stems, and the remaining stems 
were divided into four groups according to distance from 
the top end of the stem. The stem pieces from the different 
groups were collected and the moisture content was deter- 
mined separately for cach stem section. 

The results obtained from this experiment are shown in 
Table 4. The data indicate that both degrees of crushing 


TABLE 4. THE MOISTURE CONTENT IN DIFFERENT 
SECTIONS OF ALFALFA PLANT THROUGH- 
OUT THE DRYING TIME 


Hours Section of plant (inches from top) 
of 
drying Treatment Leaves 0-6 6-12 12-18 18-22 
: “ Percent moisture (wet basis) 
0  Uncrushed 70.2 72.2 70.7 69.3 66.8 
Uncrushed 67.1 67.7 67.3 66.1 S7D 
2 Crushed 67.6 67.2 65.1 60.4 60.1 
Hard crushed 66.1 578 57.4 52.7 53.4 
Uncrushed 63.7 64.5 63.8 62.0 55.1 
4 Crushed 59.1 61.6 60.1 59.6 56.4 
Hard crushed 17.4 37.4 34.9 22.0 25.9 
Uncrushed 61.7 63.3 62.0 61.3 54.0 
12 Crushed 49.0 50.4 43.2 39.6 37.2 
Hard crushed 32.9 25.3 17.0 10.9 9.7 
Uncrushed 37.8 49.8 19.6 46.9 16.8 
23 Crushed 31.7 30.4 25.6 14.9 15.4 
Hard crushed 18.3 16.3 11:7 10.4 9.9 
Uncrushed 25.5 16.0 45.9 39.2 32.1 
28 Crushed 26.3 30.6 23.1 11.2 11.6 
Hard crushed 11.4 11.0 10.2 10.1 9.7 
ere te Se : - 
Uncrushed 12.9 37.5 39.7 35.1 22.6 
18 Crushed 9,2 14.4 144.0 ° 10.9 8.7 
Hard crushed 8.4 8.7 8.4 7.3 Be 
144 ~Uncrushed 7.7 7.8 7.6 7.6 7.7 


increased the drying rates of stems as well as leaves. The 
drying rates of the stems were, however, increased con- 
siderably more than that of the leaves. The experiment 
shows that the moisture movement in the stem was mainly 


wo 


QD 


LEAVES AND STEM DRIED SEPARATELY 
t — ALFALFA DRIED AS A WHOLE PLANT 


PERCENTAGE OF WATER EVAPORATED 


NORMAL ALFALFA PLANT 


0 cy * 24 32 “0 ° 8 16 
HOURS AFTER CUTTING 


Fig. 10 Drying curves for “penetrated” Fig. 11 Drying curves for alfalfa with 
stems smashed every 2 in. when leaves 
and stems are dried separately 


alfalfa when stems and leaves are 
dried separately 
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HOURS AFTER CUTTING 


24 2 Co) a8 o = =a ee 
HOURS AFTER CUTTING 
Fig. 12 Drying curves for normal 
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radial; only in the case of the uncrushed alfalfa did a small 
longitudinal movement take place. For this treatment the 
difference in moisture content between the upper and lower 
part of the stem was 9.5 percent at the time of cutting, 
while the difference for the same sections of the plant was 
14.9 percent after 48 hr of drying; and, furthermore, at the 
latter time the highest moisture content occurred in the 
middle section of the plant. 

The experiment also showed that, when the crushing 
was severe, it was possible to dry the stems faster than the 
leaves. This ts evident in the case of hard crushing. 


Summary and Conclusions 

Because hay is the most important forage crop in the 
United States, it is important to develop a method of curing 
the hay to avoid high losses. 

In order to increase the drying rates of the stems, dif- 
ferent treatments were applied to alfalfa plants. The expert- 
ments showed that fastest evaporation was obtained when 
the stems were hard crushed, or when the stems were pene- 
trated several places per inch of length. Lower rates were 
recorded when the stems were twisted, smashed or cut in 
pieces of 2 in. in length. 

When the hay was crushed, the drying rate of the leaves 
as well as that of the stems was increased. This increase, 
however, was considerably higher for the stems than for the 
leaves. If “hard crushing’ was applied, the stems dried 
faster than the leaves. It is thus evident that a complete 


. . . Electronic Temperature Controller 


(Continued from page 106) 


period of time 


thermister (2). 


may be caused by using an unaged 

Temperature in a poultry environmental chamber was 
maintained within the design range of +0.5 F for a period 
of 12 weeks with this controller. 


Laboratory tests using 
smaller chambers 


resulted in even smaller deviations in 


tempe rature. 


Construction and Operation 

With the exception of the thermistor and the sensitive 
relay, all components are stock items at most clectronic 
suppliers. Construction of the unit should present no dith- 
culty. No special tools are required but chassis punching 
tools will facilitate the job. All wiring is straight forward 
but when working with electrolytic capacitors and solid 
state rectifiers one must be careful to observe the correct 
polarity. 

Before putting the controller into operation it is nec- 
essary to balance the amplifier. With the bridge connected 
to the amplifier input and the battery voltage removed, 
adjust Rj, Fig. 2, until the sensitive relay just opens. This 
balances the amplifier circuit with zero signal input. For 
controlled loads greater than 2 amperes an additional relay 
1s required. 
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breakup of the cuticle causes the stems to dry faster than 
the leaves. 

Nearly all the stomata were closed after three hours of 
drying. After this period the drying rate decreased con- 
siderably and stayed nearly constant until equilibrium with 
the surrounding air was obtained. 

The younger the alfalfa plant was cut, the higher the 
moisture content. The highest moisture content in the 
alfalfa plant was found in the growing parts of the plant. 
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. . . Watershed Planning 


(Continued from page 105) 


expected benefits will exceed the costs. In the Southeast a 
historical flood series, usually of about 20-years duration, 
is selected as the basis for this evaluation. Current flood-free 
damageable values within the flood plain are determined. 
The selected storm series is flood routed through the water- 
shed using appropriate valley flood-routing procedures. 
Flood damages under present conditions are determined by 
damage schedules taken from farmers within the damage 
area. The reduction in runoff resulting from the applica- 
tion of land-treatment measures for watershed protection is 
calculated. The storm series is again flood routed using 
these reduced runoff figures. The resulting damage reduc- 
tion is credited to the land-treatment measures for water- 
shed protection and the remaining damages become the 
base for evaluating the flood-prevention measures. 


The flood-damage reduction benefits effected by the 
land-treatment measures for flood prevention are deter- 
mined similar to those for watershed protection. The effect 
of the proposed system of structures is then determined by 
an additional flood routing. Benefits accrue as a result of 
reduced damages to current flood plain values; from more 
intensive use of flood plain lands and from land enhance- 
ment made possible by protection from frequent flooding. 
These total benefits must equal or exceed the estimated cost 
of the proposed structural measures. Usually several systems 
of structures are evaluated before one is selected. The sys- 
tem selected should attain the project objectives with the 


minimum of total cost. (Continued on next page) 
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When irrigation and drainage are included within a 
project, the costs allocated to works of improvement for 
these purposes must be justified by the benefits which accrue 
from each respective purpose. If irrigation water storage is 
provided in a floodwater-retarding structure, the structure 
becomes a multiple-purpose structure and costs are allo- 
cated between purposes in accordance with the separable 
costs — remaining benefits procedure. If a channel provides 
both flood prevention and drainage benefits, it becomes a 
multiple-purpose channel and costs are allocated by a modi- 
fication of the separable costs—remaining benefits procedure. 
Costs allocated to irrigation and drainage are shared by the 
local people in proportion to the ratio of the direct identi- 
fiable benefits to the total benefits accruing from each 
purpose. 

Water storage for purposes which are not related to 
agriculture may be included in the plans for a watershed 
project. Municipal and industrial water supply, recrea- 
tion and pollution abatement are eligible uses. Such storage 
may be provided either in single-purpose or multi-purpose 
structures. Costs of multiple-purpose structures are allocated 
to purposes in accordance with the separable costs — remain- 
ing benefits procedure. None of the costs allocated to non- 
agricultural purposes may be provided from project funds. 

Under the provisions of PL-85-865, which amends PL- 
566, improvement of wildlife habitat may be included as a 


purpose. Federal participation in costs allocated to this 
purpose may not exceed 50 percent of the installation costs. 

The provisions of PL-566 as amended offer many ad- 
vantages to the people within a watershed. An inducement 
and further incentive is provided for establishing needed 
land-treatment measures for watershed protection. A co- 
ordinated, interrelated, objective-type plan is provided with- 
in which these measures can be applied. In addition, project 
cost-sharing for stabilization of critical runoff and sediment 
producing areas, where needed, permits a landowner to 
complete the conservation treatment on his farm which he 
normally cannot do under other going programs. The pro- 
tection of flood-plain lands and the provision for irrigation 
and drainage permit more intensive use of many areas in 
accordance with their capabilities. Needed land-use adjust- 
ments can be made which would not otherwise have been 
possible. Works of improvement installed under this pro- 
gram will reduce sediment damage and extend the useful 
life of downstream reservoirs, channels, and harbor im- 
provement. Likewise, they will complement the soil and 
moisture conservation measures installed under the provi- 
sions of other soil and water conservation programs of the 
Department of Agriculture. The watershed program is 
indeed a boon to current agriculture as is reflected by the 
1,241 applications for assistance received and the 212 water- 
shed projects approved for operations prior to Jan. 1, 1960. 


Following are brief reviews of papers presented at ASAE meetings or other agricultural engineer- 
ASAE members may obtain copies of these 
papers without charge by returning order forms supplied upon payment of membership dues. Non- 
members, and members requesting more than 10 copies, may purchase papers at 50 cents each to 
cover carrying charges from the American Society of Agricultural Engineers, St. Joseph, Mich. 


ing papers of which complete copies are available. 


The Dynamic Behavior of Farm Trac- 
tors, by J. P. Raney and J. B. Liljedahl, 
and R. Cohen, respectively, associate pro- 
fessor of mechanical engineering, Univer- 
sity of Virginia, Charlottesville, Va., asso- 
ciate professor of agricultural engineer- 
ing and associate professor of mechanical 
engineering, Purdue University, Lafayette, 
Ind. Paper presented at the Winter Meet- 
ing of the American Society of Agricul- 
tural Engineers at Chicago, IIl., December 
1959, on a program arranged by the 
Power and Machinery Division. Paper 
No. 59-612. 

This paper deals with the derivation, 
based on certain assumptions, of a set of 
equations of motion for an ordinary, un- 
sprung farm tractor. The _ linearizing 
assumptions are discussed in detail. Also 
discussed are the methods of evaluating the 
necessary system parameters, such as mass 
moment of inertia of the tractor and dy- 
namic spring rate of the tires, as well as the 
results. Also discussed is the expediency of 
using an electronic analog computer for the 
solution or the system equations, plus some 
of the solutions. 


Dual-Monochromato: Spectrophotometer 
for Agricultural Applications, by G. S. 
Birth, associate agricultural engineer, 
Agricultural Marketing Service, USDA, 
Beltsville, Md. — presented at the 
Winter Meeting of ASAE, at Chicago, 
Ill., December 1959, on a program ar- 
ranged by the Electric Power and Proc- 
essing Division. Paper No. 59-907. 
This paper describes the dual-monochro- 

mator spectrophotometer that has been de- 

veloped, as a research tool, for making 
measurements of optical density differences 
for agricultural products, such as intact 
tomatoes, apples, or other biological tissue. 


The optical portion consists of two mono- 
chromators operating from the same source. 
Light beams from both monochromators are 
focused on the sample; a chopper rotating 
at 1000 rpm allows just one beam to im- 
pinge on the sample at a time. The energy 
detector is a multiplier-type phototube. The 
high voltage for this tube is supplied by a 
constant current supply (the voltage varies 
in direct proportion to the optical density of 
the sample under this condition). A switch 
synchronized with the chopper charges two 
capacitors proportional to the phototube 
voltage for the two light beams. Measure- 
ment of the voltage difference between these 
capacitors with a high impedance transistor- 
ized voltmeter indicates the optical density 
difference of the sample. The instrument 
has noise and sensitivity such that an optical 
density change of 0.001 can be detected. 
This high sensitivity enables the instrument 
to indicate extremely small quantities of pig- 
ments in intact peaches or similar samples. 
A calibration curve of the chlorophyll con- 
tent of peaches is included. Curves demon- 
strating the detection of a photoresponsive 
compound present in minute amounts in 
living plant tissue are shown also. 


Factors to Consider in Laying Out 
Graded Furrow Irrigation Systems in 
Sugar Cane Fields, by E. M. Norum, 
assistant project engineer, field engineer- 
ing dept., Hawaii Sugar Planters Associa- 
tion, Honolulu. Paper presented at a 
Hawaii Section meeting in October, 1959. 
Paper No. 59-232. 

The persons charged with the responsi- 
bility of determining the most economical 
field layout do to a large extent determine 
the margin of profit on an irrigated planta- 
tion. A layout once decided upon must be 
used for from two to 10 years. Needless 
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to say decisions in this area are reviewed by 
all concerned. During the course of the 
planning and review a number of well de- 
fined areas must be considered as contrib- 


uting certain design considerations. This 
paper covers the following factors to con- 
sider when laying out graded furrow irriga- 
tion systems: Rainfall, topography, agro- 
nomic considerations, irrigation system, and 
mechanical operations. It also gives specific 
design information, where it is available, in 
the various areas; otherwise, it discusses 
them in a general manner. 


A Successful Hog Finishing Facility— 
Building Layout and Design, by T. J. 
Brevik, extension agricultural engineer, 
University of Wisconsin, Madison. Paper 
presented at the Winter Meeting of 
ASAE, at Chicago, Ill., December 1959, 
on a program arranged by the Farm 
Structures Division. Paper No. 59-801. 
This paper discusses the kind of facilities 

for hog raising that is under study in Wis- 
consin. In particular, it discusses the per- 
formance of a hog finishing house that was 
designed, built, and operated under farm 
conditions. This 6-pen house is open to the 
south, divided into pens that are 28 feet 
wide, and 40 feet deep. A draft-free bedded 
area is provided at the back of the pen, 
mechanical manure removal, automatic feed- 
ing, and a sorting-service alley and scale 
house is provided for convenient and efh- 
cient management. Plans are shown of the 
existing house, plus a plan which incor- 
porates suggested improvements in the exist- 
ing house. 
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Continuing Demand for 
Agricultural Engineers 


During January, the demand for agricul- 
tural engineers, as reflected by the Society's 
Personnel Service, continued at the high 
level shown for 1959. Several new listings 
have been added and no employers listed 
in December have reported all of their 
openings filled, although some of the em- 
ployers listed have located and employed 
some of the agricultural engineers needed. 

As noted editorially in AGRICULTURAL 
ENGINEERING for January (page 19) de- 
mand is highest for men qualified for de- 
sign and development work on mechanical 
farm equipment. The next highest unsatis 
fied demand is for men qualified by ad- 
vanced study for highly technical research 
in various branches of agricultural engi- 
neering 

The Socety Council, at its meeting in 
Chicago in December (reported on page 85 
in this issue) considered the high demand 
for agricultural engineers end suggested 
that all members and employers concerned 
be encouraged to emphasize the oppor- 
tunities represented, for individual agricul- 
tural engineers and for the profession. 

Some ways in which the supply of agri- 
cultural engineers can be increased have 
heen outlined by the ASAE Committee on 
Student Recruitment. A few of their sug- 
gestions, which many members can_ help 
carry out, are as follows: 

1 Sections should encourage members to 
be available to speak at high school career 
days, service clubs, farm groups, etc., about 
career Opportunities. 

2 Sections might supply copies of the 
‘Student Journal” or AGRICULTURAL ENGI- 
NEERING to be placed in selected high 
schools 


3 Sections and companies might pro- 
vide scholarships for agricultural engineer- 
ing students and properly publicize these. 

{ Sections, companies or individuals 
might sponsor student paper awards com- 
petitions and provide prizes. 

5 Sections and companies might provide 
and distribute career leaflets, slide sertes, 
and movies on Career Opportunities in vari- 
ous branches of agricultural engineering. 

6 Sections can invite students to section 
meetings whenever such attendance will not 
interfere with the students’ class schedules. 

Individual members may consider the 
“big brother” system of sponsoring the 
costs for individual students to attend Sec- 
tion meetings. 

8 Sections should publicize at the local 
level the outstanding accomplishments of 
their member agricultural engineers. 

9 In advertisements, especially in publi- 
cations likely to be read by students, com- 
panies could feature career opportunities 
for agricultural engineers within the com- 
pany 

10 Whenever a company makes up an 
ad featuring career opportunities in agri- 
cultural engineering as suggested above, 
reprints should be made available to agri- 
cultural engineering departments and_ the 
ASAE office so that prospective students 
might see tangible evidence of the demands 
for agricultural engineers. 

11 See that employment interviewers 
are acquainted with the training and work 
of the agricultural engineer so that they 
will know what places in his organization 
these men can fill 

12 When company representatives are 
recruiting in colleges and universities, they 
should specifically ask to interview agri- 
cultural engineers. 

13 Interested companies might consider 
listing in certain career booklets and indi- 
cate their needs for agricultural engineers 
along with other engineers or other pro- 
fessional employees. 

14 In communities where a company 
has a plant, invite guidance counselors in 
to show them the facilities of the company 
and explain opportunities for employment 
and the kinds of work performed by agri- 
cultural engineers. 

15 Offer more summer jobs to agricul- 
tural engineering students. 


J. A. Waller, Jr. (center) and P. B. Potter (right) were presented with certificates of appreciation 
by E. T. Swink, head of the agricultural engineering department of Virginia Polytechnic Institute, 
on behalf of the department staff, at a banquet held at the VPI Faculty Center on January 22. 
Both men have retired recently from the department, with a combined service to their credit of 
almost 70 years and are both life members of ASAE having joined the Society in 1922 and 1916, 
respectively. J. A. Waller, an extension engineer, is best known for his work in areas of drain- 
age, irrigation, water systems, and 4-H activities. He was a pioneer in the establishment of rural 
power lines in Virginia during the early twenties. J. B. Potter served for many years on the 
teaching staff of the department and in recent years has done research with the Virginia Agricul- 
tural Experiment Station. Many of the buildings currently used at various branch experiment 
stations were designed by him. 
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16 Members and agricultural engineer- 
ing departments should make use of the 
ASAE movie and leaflets, whenever talking 
to groups or when contacting individuals. 


Tau Beta Pi Fellowships 
Announcement has been made of the 
27th Annual Program of Tau Beta Pi Fel- 
lowships, including the Charles H. Spencer 
Fellowship, the Honeywell-Tau Beta Pi 
Fellowship, and Alumni Fellowship No. 3, 
for graduate study in engineering during 
the school year 1960-61. Up to five awards 
will be made, each in the amount of $1800 
in cash — payable in ten monthly incre- 
ments. All Tau Beta Pi members are elig- 
ible, including members already graduated, 
whose applications will receive full con- 
sideration. The deadline for filing applica- 
tions is February 29, 1960, and additional 
information may be obtained by writing to 
Paul H. Robbins, director of Fellowships, 
2029 K St., N.W., Washington 6, D.C. 


Landmaster, Inc. Opens 
First American Office 

Announcement has been made that Land- 
master, Inc., opened its first American of- 
fice for merchandising farm equipment in 
January of this year. Landmaster is a 
member of the Firth Cleveland group, a 
British organization of 56 companies whose 
products range from ships and steel through 
precision instruments and equipment for 
atomic energy. Current plans call for the 
company to ship partly-assembled agricul- 
tural machinery to this country from the 
company’s British factories. American gaso- 
line engines and other fittings will be in- 
stalled here. Other American engines and 
parts will be shipped to England for use 
in Landmaster products for sale in other 
countries. 


ASAE MEETINGS CALENDAR 


February 17 — CONNECTICUT VALLEY SEC- 
TION, Yankee Pedlar Inn, Holyoke, Mass. 

February 23 — Iowa SECTION, Hotel Fort 
Des Moines, Des Moines, Iowa. 

February 25 — CENTRAL ILLINOIS SECTION, 
Shrine Mosque Auditorium, Peoria, III. 


February 25-26 — NorTH CAROLINA SEC- 
TION, and a Symposium for Industry Re- 
lated to Agriculture, Agricultural Engi- 
neering Bldg., North Carolina State Col- 
lege, Raleigh. 

March 3-4 —SouTH CAROLINA SECTION, 
Clemson College, Clemson, S. C. 


March 4 — Quap City SECTION, American 
Legion Club, Moline, IIl. 


March 24-25 — SOUTHWEST SECTION, Wash- 
ington-Youree Hotel, Shreveport, La. 


April 1-2— Rocky MOUNTAIN SECTION, 
New Mexico State University, State Col- 
lege, N. M. 

April 8-9 — Mip-CENTRAL SECTION, Hotel 
Robidoux, St. Joseph, Mo. 


April 14-15 — PaciFic Coast SECTION, Ar- 
rowhead Conference Center of the Uni- 
versity of California. 


April 22 — Quap City SEcTION, American 
Legion Club, Moline, Ill. 


May 6 — MICHIGAN SECTION, Battle Creek, 
Mich. Further details later. 


June 12-16—ANNUAL MEETING, Ohio State 
University, Columbus, Ohio. 


August 22-23—NorTH ATLANTIC SECTION, 
University of Massachusetts, Amherst. 


Note: Information on the above meetings, 


including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 
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D. E. Washburn 


Joe T. Clayton, associate professor of 
agricultural engineering at the University 
of Massachusetts, has been awarded a 
Science Faculty Fellowship, by the National 
Science Foundation. The award covers a 
15-month period starting in September, 
1960. He plans to take leave from his 
current position to do advanced study 
towards a doctorate in agricultural engineer- 
ing at Cornell University. 


D. E. Washburn recently has accepted 
a position as vice-president and general 
manager of the Royersford plant of the 
John Wood Company. He has had broad 
experience in the manufacture of milk 
coolers prior to coming with John Wood 
and is experienced in sales and engineering. 
He is a graduate agricultural engineer of 
Ohio State University and has had addi- 
tional work at the University of Tennessee 
and the University of California. He has 
formerly occupied responsible _ positions 
with Tennessee Eastman Corp., Tennessee 
Valley Authority and, just prior to coming 
to John Wood, has been with United Co- 
Operatives, Inc. for 13 years. 


John H. Muller has been appointed 
sales manager of irrigation products for 
Farmland Irrigation Co., San Jose, Calif. 
Mr. Muller, who recently left his post of 
sales manager at Buckner Manufacturing 
Co. of Fresno, Calif., is rejoining the com- 
pany he served from 1951 through 1954, 
when he was a field representative. His ex- 
perience within the industry also includes 
managing a sprinkler irrigation equipment 
wholesale organization for five years, be- 
ginning in 1946, and was highlighted by a 
world tour made in 1959 to observe and 
study sprinkler irrigation equipment and 
practices in Australia, Africa, Europe, 
England, and the Scandinavian countries. 


John G. Adams is now located in Ros- 
well, N.M., as foreman of a laying crew 
for Gifford-Hill-Western, Inc., who deal 
in concrete irrigation pipe. Formerly he 
was associated with the Soil Conservation 
Service, USDA, in Sweetwater, Texas. 


Elvan L. Bean, formerly agricultural en- 
gineer for B&M Wholesale, has accepted 
the position of area sales representative for 
Washington Turf and Irrigation, Seattle, 
Wash., distributors of turf maintenance 
and irrigation equipment. 


M. L. Taneja advises that he is now 
located in Cuttack, India, as an agricultural 
engineer with the Central Rice Research 
Institute. Two of his major assignments 
include mechanizing rice cultivation and 
undertaking trials and research in the de- 
velopment and introduction of improved 
implements and machines, as well as hand 
tools. He formerly held the position of 
assistant engineer with the Tractor and 
Agricultural Machinery Utilization Train- 
ing Centre in Budni (Bhopal), India. 


NECROLOGY 


Robert L. Worrell, project engineer, 


tAllis-Chalmers Mfg. Co., died on December 


19 at the Holy Family hospital in LaPorte, 
Ind. He had been for 
many years, and up 
until the time of his 
death, associated with 
the engineering de- 
partment of the com- 
pany’s LaPorte Works. 
His association began 
with the Advance- 
Rumely Co., in 1927, 
who were the pred- 
27 ecessors of  Allis- 
Va Chalmers Mfg. Co. 
/ 4 For the past 20 years 
he had been in charge 
of grain harvester en- 
gineering under the chief engineer at the 
LaPorte Works. He was born September 
26, 1904 in Canton, IIl., and attended the 
University of Illinois and Purdue University. 
In 1952-53 he served as chairman of 
the ASAE Power and Machinery Division. 
He had long been active on Farm Equip- 
ment Institute engineering subcommittees, 
and was chairman of the subcommittee in 
charge of Safety Shielding on Combines. 
He was active in the First Methodist church 
in LaPorte, the Masonic lodge of Walker- 
ton, and the A-C Foremen’s club. 
In 1931 he was married to Mary Wine- 
holt, who survives. A son, Robert P., is a 
law student at Indiana University. 


R. B. Worrell 


Sylvanus D. Locke, Jr., life member of 
ASAE, died on September 27, 1959, at the 
age of 88. The son of an illustrious in- 
ventor, he was born in Hoosick Falls, N.Y.., 
in April, 1871. His father was credited 


with being one of the first to invent a grain 
binder, which was produced by the Walter 
A. Wood Co., Hoosick Falls and widely 
used in the harvest of 1877-80. The elder 
Locke's interest in steel chain led him, in 
1888, to file patents for a method of mak- 
ing drive dation a die for making drive 
chains, and a new improvement in drive 
chains. The unique feature of the chain, 
then as now, is that it is stamped from a 
single strip of steel and that it employs 
all of the metal in its design. 

The younger Locke took this invention, 
after the death of his father, and organ- 
ized The Locke Steel Belt Co., a West 
Virginia corporation, in 1897. Experimen- 
tal work began in small factory quarters in 
Brooklyn, and in 1899 space was rented in 
Bridgeport, Conn., and production started 
in earnest. Having attended Cornell Uni- 
versity for two years, he succeeded in inter- 
esting eight associates, all Cornell men, to 
join the company either as officers or direc- 
tors. Under his direction the company’s 
product was adapted for use in such equip- 
ment as woodworking and textile machin- 
ery, conveying and elevating mé uchinery for 
handling ore, coal, and grain, in addition 
to its many and varied uses in agricultural 
machinery. The name of the Locke Steel 
Belt Co. was changed in 1917 to Locke 
Steel Chain Co., and in May, 1957, the 
Chain Division was moved to Huntington, 
Ind. The former Chain plant now houses 
the Lawn Mower Division. 

S. D. Locke, Jr. served the company long 
and faithfully until his death. He was 
very active in civic life in the City of 
Bridgeport, having been a member of vari- 
ous boards from 1932 to 1957. He was the 
last of the original Locke family. 
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Everett H. Davis advises that he now is 


located in Calcutta, India, as a drainage 
engineer for the University of Missouri, 
Technical Cooperative Mission to India. 
Previously he was an extension agricultural 
engineer at the University of Idaho, 
Moscow. 


Herman Bouwer has accepted a position 
with the newly established Southwest Water 
Conservation Laboratory, ARS, USDA, at 
Tempe, Ariz. He was formerly associated 
with the Department of Agricultural Engi- 
neering at Auburn University, Auburn, Ala. 
In his new position he will continue his re- 
search in the field of water management 
engineering, particularly on problems in- 
volving unsaturated flow. 


A. Myron Howell has resigned his posi- 
tion as district sales manager, northeast 
area, John Bean Division, Food Machinery 
and Chemical Corp., to accept the position 
of project engineer for the Near East Foun- 
dation, New York City. The project with 
which he is concerned is located in Rasht, 
Iran, and is for the construction of an agri- 
cultural school for the Ministry of Educa- 
tion and will have 20 buildings when 
completed in 1961. 


James B. Carlton, who has been asso- 
ciated with R.E.A. Cooperative as a rural 
engineer, advises that he is presently con- 
nected with Jackson Electric Membership 
Cooperative in Jefferson, Ga., as a rural 
engineer. 


Merlin K. Chapin has left Comet Manu- 
facturing Co., where he was vice-president 
of engineering, to become project engineer 
for Lennox Industries, Inc. of Des Moines, 
lowa. 


Samuel J. Coughran advises that he is 
now associated with Rome Plow Co., Cedar- 
town, Ga., as a design engineer. Prior to 
this a he was employed, for several 
years, by Towner Manufacturing Co.—first 
as a design engineer and later as assistant 
chief engineer. 


Francis E. Gilman has accepted a posi- 
tion as agricultural engineer with the New 
England Electric System in Clinton, Mass. 
He formerly was employed by The White 
Metal Rolling and Stamping Corp. as a 
sales engineer. 


Lloyd E. Gustafson is now associated 
with Minneapolis-Moline Co. in Hopkins, 
Minn., as a design engineer. He previously 
held the position of design engineer with 
Superior Separator Co. 


Roy J. Howard, who formerly held the 
— of plant engineer with Charles Za 

Cox Co., is now located in St. Albans, 
where he is an assistant supervisor with 


Albans Grain Co. 


Charles W. Kellogg advises that he is 
now self-employed as a partner and man- 
ager of The Clark Farms, Conneaut, Ohio 
He previously was senior product engineer 
with the New Idea Farm Equipment Co., 
Div. of Avco Mfg. Corp. 
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WITH THE ASAE 


| SECTIONS \ | : 


Connecticut Valley Section 

On February 17, the Connecticut Valley 
Section will hold a 6:30 p.m. dinner meet- 
ing at the Yankee Pedlar Inn, Holyoke, 
Mass. L. H. Skromme, president of ASAE 
and chief engineer of New Holland Ma- 
chine Co., will be the featured speaker on 
the program following the dinner. His 
subject will be new farm machinery devel- 
opments 


Quad City Section 

The Quad City Section held its 1960 
Technical Series meetings at the lowa- 
Hlinois Gas and Electric Co. auditorium, 
2811 Fifth Ave., Rock Island, Ill. These 
meetings included three evening sessions as 
follows: On January 29, Grant Thomas, 
Foundry Section of Material Engineering 
Dept., Deere & Co., spoke on casting de- 
sign, and Earl McCullough, metallurgical 
engineer, Deere & Co., discussed machin- 
ing of castings; “Arc Welding of Gauge 
Material and Related New Procedures” was 
the topic of a talk by C. A. Hefferman, 
assistant regional sales manager, Lindy Co., 
Division of Union Carbide Co., on Feb- 
ruary 5; Walter Hanneman, executive en- 
gineer, Shakeproof Division, Illinois Tool 
Works, covered the subject of design of 
fasteners for production on February 12 


lowa Section 


The lowa Section will hold a meeting on 
February 23 at the Hotel Fort Des Moines, 
10th and Walnut Streets, Des Moines, 


New AE Building 
Dedicated at South Dakota State 


Over 500 attended the dedication cere- 
monies for the new Agricultural Engineer- 
ing Building at South Dakota State College, 
Brookings, on January 19. Brooks McCor- 
mick, executive vice-president of Interna- 
tional Harvester Co., Chicago, IIl., gave the 
dedicatory address at the afternoon cere- 
monies, which were followed by inspection 
tours of the building. In conjunction with 
the dedication ceremonies, the student 
branch of ASAE held its annual banquet in 
the evening, at which L. H. Skromme, na- 
tional president of ASAE, was the speaker. 
Approximately 150 attended the banquet, 
including H. M. Briggs, president of the 
College, M. L. Manning, dean of engineer- 
ing, O. G. Bentley, dean of agriculture, and 
Miss Dona Brown, member, Board of 
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lowa. This will be in the form of a joint 
7:00 p.m. dinner meeting with the Iowa 
Engineering Society, which has scheduled 
a two-day meeting at that time. The new 
and intriguing fuel cell tractor and devel- 
opments in the professionalism in engi- 
neering will be the program subjects, 
which will be of interest and importance 
to all agricultural engineers. Professional- 
ism is for all engineers will be discussed 
by H. Robert Veenstra, Stanley Engineer- 
ing Co., Muscatine, Iowa, and Patrick 
Grimes, research engineer, Allis-Chalmers 
Mfg. Co., Milwaukee, Wis., will speak on 
the fuel cell tractor. 

The Iowa Section also held a meeting 
on January 8, which was a dinner meeting 
at the McNeil Hi-Way Hotel, in North- 
west Des Moines. The two featured speak- 
ers on the program following the dinner 
were Othie R. McMurray, director, Iowa 
Natural Resources, whose subject was 
‘How lTowa’s Water Resources Affect 
You,” and Harold L. Brock, director of 
research, John Deere Research and Engi- 
neering Center, who chose as his topic 
The Last Billionaire and I.” 


Central Illinois Section 

The Central Illinois Section invites mem- 
bers and guests to attend a special meeting 
on February 25, arranged by the Peoria 
Engineering Council, of which the Section 
is a member, in connection with National 
Engineers’ Week February 21-27. A 6:30 
p.m. dinner meeting at the Shrine Mosque 
Auditorium, 207 N.E. Monroe, Peoria, IIL, 
is being planned. Col. David W. Alexan- 
der of the U.S. Air Force will be the fea- 
tured speaker, and his topic will be “Outer 
Space and Man's Ability to Conquer and 
Control It.” 


North Carolina Section 


North Carolina Section will hold a two- 
day meeting which will include the second 
annual Symposium for Industry Related to 


a ii i i ol oe 


Agriculture and its regular Winter Meeting 
at the North Carolina State College Agri- 
cultural Engineering Building, February 25 
and 26. Scheduled for the morning session 
of the Section meeting February 26 are 
discussions on grass vs. mechanical harvest- 
ing of cotton; the Research Triangle Insti- 
tute and agricultural industry; machinery 
needs in the conservation program; and the 
use of weather bureau data for estimating 
water availability. Subjects for the after- 
noon session include: “The Future Design 
of Farm Buildings’; and “Environmental 
Effects on Human Performance.’ 

The Symposium for Industry Related to 
Agriculture is directed mainly toward the 
farm machinery industries within and 
around North Carolina and will be held 
February 25. The topics to be covered 
during the morning session of the Sym- 
posium are: “Agribusiness” ; “Tobacco Pro- 
duction”; “Peanut Production’; “Hay Pro- 
duction”; and “Materials Handling Equip- 
ment.”” The Symposium luncheon address 
will be given by W. C. Bell, head, Indus- 
trial Experiment Program, North Carolina 
State College, who will speak on the in- 
dustrial experiment program at North 
Carolina State. The afternoon session will 
include the subjects of waste separation 
systems; harvesting of fruits and vegetable 
crops; processing equipment for fruits and 
vegetables; trends in the production of 
vegetable crops; creative planning in de- 
sign and development; automation of agri- 
cultural equipment; and looking ahead in 
agricultural production technology. 


South Carolina Section 

The South Carolina Section will hold a 
meeting on March 3 and 4, at Clemson Col- 
lege, Clemson, S. C. A program is being 
set up covering all phases of agricultural 
engineering. 


Regents of Education for the State of South 
Dakota. 
The 
office; 17 staff offices; graduate office sec- 
tion; five general classrooms; a large class- 
room auditorium (seating 214); a large 


new building includes a_ general 


demonstration classroom (seating 125); 
technical reading room; drafting and blue- 
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print rooms; 10 research laboratories for 
Power and Machinery; Farm Structures; 
Soil and Water; Rural Electrification; Crop 
Processing; and Weather Modification; de- 
sign rooms; teaching laboratories; large 
two-story fluid mechanics laboratory; gen- 
eral shop; tool room; instrumentation room, 
and weather station facilities. 
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Flail-chop “pasture’ faster 
...cut silage shorter! 


New low-cost McCormick® No. 5 chopper 


Take a short-cut to lower-cost forage feeding 
with a new McCormick auger-blower chopper. 
No other flail-type rig slices silage so short .. . 
makes it so quick and easy to feed your live- 
stock cut-pasture in dry lots. 

Two-dozen extra knives—56 in all—plus 
faster rotor speed give the No. 5 over 45% more 
cutting action than other flail-choppers! Exclu- 


New McCormick No. 5 Direct-Throw model is your low- 
cost chopper for daily green-chop chores. Extra-wide, cup- 
shaped knives, mounted in tandem, double-cut forage into 
feedable lengths, then throw it far back into the wagon. 


1960 * FEBRUARY * AGRICULTURAL ENGINEERING 


sive tandem mounting gives knives a double 
swipe at hay stems. They’re cut, recut .. . then 
augered into the high-speed blower. 

Four knives and blower paddles, instead of 
the usual three, chop long lengths into little 
ones, and blow them into trailing wagon. Use 
the No. 5 for green-chop or silage, and dozens 
of other cutting and shredding jobs. 


Ask your IH dealer to demonstrate a McCormick 
flail-type chopper in your crop. Ask about the IH 
Early Trader’s Bonus that pays 6% interest on 
your trade-in and/or down payment. 


See your 


INTERNATIONAL 
» HARVESTER dealer 


International Harvester Products pay for themselves in use—Form Tractors and 
Equipment .. . Twine . . . Industrial Tractors .. . Motor Trucks . . . Construction Equip- 
ment —General Office, Chicago 1, Illinois. 
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Pa 
NEW 
PRODUCTS 


New 5-Speed Transmission 


Dana Corporation, Transmission Divi- 
sion, Toledo 1, Ohio, bas developed a new 


compact, S-speed synchronized heavy-duty 


transmission for off and on highway use 
The new unit, known as the 5000 series, 1s 
particularly applicable where engines call 
for large capacity transmissions and = min- 
imum overall size is preferred. The new 
unit is a modification of the 4000. series, 
in which several internal components have 
been redesigned and the torque range rat- 
ing increased from 375 to 450 ft-lb. It 
weighs 295 lb and measures 24! 44 in. in 
length 


New Unitized Oil Seal 


National Seal Division, Federal-Mogul- 
Bower Bearings, Inc., Redwood City, Calif., 
has introduced a new “unitized” oil 


b— "~% 
+ 


seal 


which contains a wear sleeve as an integral 
part of the seal itself. The self-contained 
wear sleeve has an inside surface made of 
rubber and an outside surface of specially- 
prepared, polished metal. The sleeve turns 
with the shaft, thereby allowing the lip of 
the seal to run on the metal sleeve rather 
than on the shaft itself. The manufacturer 
reports that the built-in wear sleeve makes 
it possible to eliminate variables and to con- 
trol the sealing environment. The new seals 
will be available in varying sizes and for 
both single or double lip applications, it is 
said, and they can also be manufactured in 
a variety of combinations, including special 
designs and various synthetic compounds. 
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New Roller Bearing Features 
Special Cage Design 


The Torrington Co., Torrington, Conn., 
has introduced a new series of channel- 
shaped outer ring roller bearings featuring 


a special cage design. The new cage design 
reportedly permits application of the bear- 
ings at higher than normal speeds. Desig- 
nated as series HJ, the bearings are de- 
signed to be applied directly to hardened 
and ground shafts or used with inner rings 
which are also available. Sizes range from 
¥%, to 4-in. bore. The new one-piece cage 
design separates roller guiding and _ roller 
retaining functions by employing a cage bir 
depressed within the roller pitch circle. 
Roller guidance takes place at the ends of 
the rollers and at the pitch line. Rollers are 
retained by the middle portion of the cage 
bar which is out of contact with the roll- 
ers during operation. Lubricant circulates 
freely through the bearing. More detailed 
information with a complete listing of sizes 
is now available in catalog 359, available 
on request from the company. 


Ammonia Hose 


Manhattan Rubber Division, Raybestos- 
Manhattan, Inc., Passaic, N. J., has intro- 
duced two constructions of agricultural am- 


monia transport hose, designed to with- 
stand working pressures to 300 psi and said 
to meet safety regulations for the use of 
anhydrous ammonia. The company also an- 
nounced a new ammonia applicator hose. 

Paranite BW hose, constructed of corro- 
sive resistant steel wire braid and strong 
cord braid with a pliant neoprene cover, is 
designed for loading storage tanks, trucks, 
and tractors. It is available in sizes % to 
2in. in 50-ft lengths. 

Homoflex, constructed of cord braids ap- 
plied at a precision balanced angle to 
achieve extreme flexibility with a special 
neoprene cover, is designed for filling trac- 
tors and for feed lines. It is available in 
sizes Yy to 2 in. in 50-ft lengths. 

Ammonia applicator hose is designed for 
soil applicators to carry the anhydrous am- 
monia to the up of the tractor applicator in 
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soil enrichment. 


It is available in 34, to 
1 


2-in. sizes in long lengths. For more data 
write the company for Catalog M680. 


Two New Unit Planters 


Deere & Company, Moline, IIl., announces 
two new members to its unit planter fam- 
ily. The 24-B uses natural-drop seed plates 


and has a sloping hopper bottom for plant- 
ing corn, soybeans, and similar smooth seed. 
The 25-B has combination-type seed hop- 
pers that can be equipped to plant smooth 
seed or cotton seed. Extra equipment in- 
cludes hili-drop, dry- and liquid-fertilizer, 
and herbicide and insecticide attachments. 
Planters are purchased in single units and 
attached to any 1% to 2\4-in. square tool bar. 


New Crawler Tractor 


The Eimco Corp., P.O. Box 300, Salt 
Lake City 4, Utah, has announced a new line 
of crawler tractors rated at 100-hp and 


known as the Eimco 103. Features: include 
up-front operator position for maximum 
visibility, and unitized construction, where- 
by massive steel castings are scientifically 
molded to the shapes and stress patterns. A 
heavy-duty torque converter and special 
transmission permits four gear selections in 
either forward or reverse, said to allow 
shifts from any speed (or from forward to 
reverse and back again) at any engine or 
tractor speed and load. 


S-P Grain-Corn Combine 


The Oliver Corp., 400 W. Madison St., 
Chicago 6, Ill, has announced its new 
Model 25, self-propelled combine, designed 


to accommodate both small grain and corn 
headers. Design features include heavy-duty 
mountings and fittings, oversize threshing, 
separating and cleaning units, 108 sealed- 
for-life bearings, easy interchangeability of 

(Continued on page 116) 
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Note uniform soil-conditioning action of Ingersoll Discs on the 18¥%'-cut John Deere Rigid Disc Tiller 


It takes big, husky, heavy-duty equipment to work king-size acreage in fast, 
easy-does-it style. Like this John Deere 15A Rigid Disc Tiller. Equipped with 27 
sharp, tough Ingersoll discs, it takes 18/2-foot bites in any kind of soil . . 
gobbles up seedbed preparation and other jobs with time- and money-saving speed. 
On any discing job, Ingersoll discs work better, easier, longer. Made of 
super-tough, cross-rolled TEM-CROSS*" steel for maximum impact resistance, they 
slice through stubble, cover crops, trash, or hard-baked soil without 
cracking, tearing or curling. 
That’s the kind of dependability your customers want and expect. And that’s 
why all implement manufacturers—yours included—furnish Ingersoll discs 
as original equipment on tillage tools. 


— 


INGERSOLL PRODUCTS DIVISION 


Borg-Warner Corporation + Chicago 43, Ill. 
i 
Export Sales: Borg-Warner International, 36 S. Wabash, Chicago 3 cs WORLD'S LARGEST MANUFACTURER OF DISCS 


THE ONLY MANUFACTURER OF DURA-DISC—THE STEEL THAT 1S THE ECONOMICAL REPLACEMENT FOR HIGH COST ALLOYS 
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. . . New Products 
(Continued from page 114) 


grain and corn headers, and a wide range of 
attachments and adjustments for special 
conditions. 

The two-row picker type corn header has 
three high-speed, wide-lug gathering chains 
per row. The small grain header has a 
10-ft gathering edge, and wobble-sickle 
drive. The unit is powered by a 6-cylinder 
engine and has a 4-forward-speed transmis- 
sion, with hydraulic control of ground speed 
ranging from 49 to about 15 mph. 


Pop-Up Sprinklers 


Rainy Sprinkler Sales, 609 W. Lake St., 
Peoria, Ill., and National Rain Bird and 
Engineering Corp., P.O. Box 547, Azusa, 


4, 


=) 


Calif., have announced production of two 
new series of “pop-up” sprinklers for lawn 
and turf areas. The 171 series is available 
in two styles, one with 144¢-in. travel and 
another with 2-in. travel. Full circle, quar- 
ter, = half, and oer’ gece are 
available with '-in. threaded connection. hy h il 

The large-size 181 series spray-type sprin- A toug challenge 
kler has the normal 1% ¢-in. travel with 


Y%-in. threaded inlet for coupling directly eee met by 


to short nipples or risers in underground 


systems. This series is also available in UNITCASTINGS! 
full, quarter, half, and third circle models e 


plus a square pattern. 


Power Shift Transmission Four-way specifications for this pair of steering arms combined 
Caterpillar Tractor Co., Peoria, Ill., has 


tolerances difficult to hold in sand casting. Structural contour, sur- 
ae. ipl F iaad es face limitations and internal consistency are accepted with regu- 
larity at Unitcast. However, a fourth requirement, relationship of 
extremities in such an unusual casting design is a tough problem 
to solve economically! 

With a reasonable finished cost as an objective, Unitcast’s 
quality control specialists recommended an unorthodox molding 
method. Special pattern equipment was built to control distortion 
in the spider-like arms ... metal flow was redirected along with 


other unusual procedures. Finally, inspection jigs assured delivered 
accuracy. 


Unitcastings more than meet customer’s requirements and cost 
remained competitive! Unitcast can offer a similar service for your 


hse Gant, “Tha nee eateninion problems ... call today for a Unitcast Sales Engineer. 
is designed to provide instantaneous, one- 
level control of gear shifting without inter- 


ruption of power and momentum. Heart of UNITCAST CORPORATION, Toledo 9, Ohio 


the new power-shifting arrangements is a : 

planetary gear set, driven integrally by the In Canada: CANADIAN-UNICAST STEEL, LTD., Sherbrooke, Quebec 
engine flywheel, which transmits one-third 

of the engine torque directly to the trans- 

mission input shaft, and the remainder 

through the torque converter. The unit i : 

shown is being used to cradle the dope and se sh ; : SPECIFICATION 
wrap machine. In this operation, the shift- g a : : 

ing ease afforded by the power shift trans- ” - : , saat STEEL 
mission allows the pipelayer to instantly ee : Ds 

match its speed to that of the wrapping ii ma ” CASTINGS 
unit. This benefit reportedly is not dimin- : 

ished by uncertain underfooting or grade 

changes, since shifting takes place without 

losing power and momentum. 
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Saison and bale-handling by one man —made possible by a New Holland 
Super Hayliner 69, ‘‘50’’ Bale-Thrower and 750 Crop Drying Wagon. 


A great new advance in mechanized haymaking: 
ilies 


Hay-in-a-D 


"Ties major advances in mechanized hay handling 
will give farmers a faster, more reliable way of 
making excellent hay in the season just ahead: 


Step 1: ONE-Man Baling and Loading! 


Tests conducted at Penn State University reveal that, 
after mowing, conditioning and raking, a bale-thrower 
was used to automatically toss 16” bales into wagons 
built for drying. No longer was there need for one, two 
or even three men in the wagon stacking longer, heavier 
bales. Final results proved that baler plus bale-thrower 
increased baling speed at least 50%! 


Step 2: ONE-Man Crop Drying! 


The second big break-through came when tests at 
Penn State proved that bales thrown into wagons would 
dry as efficiently as stacked bales. Penn State used a 
shed system with a portable crop dryer supplying the 
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forced hot air. Results showed less overdrying of the 
top half of the wagon when compared with standard- 
packed. Bales were more uniformly dense because the 
bale-thrower removed each bale as soon as it was made, 
preventing jamming on the bale chute. 


Step 3: ONE-Man Storing and Feeding! 


The third big break-through came with one-man han- 
dling of both storing and feeding of smaller bales. Here. 
for the first time in this system, hay is moved by hand — 
and then only into a conveyor. A false end-gate pulls 
the load to the front automatically. Inside the mow, 
bales are discharged to right or left at any point by 
maneuvering ropes from the ground. 


For a free showing of the new movie “‘Hay-in-a- 
Day ... the ONE-Man Way,” write New Holland 


Machine Co. Division of Sperry Rand Corporation, 
New Holland, Pennsylvania. 
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Phenolic Resins, by David F. Gould 
Cloth, 5x 7% in. ix+213 > pages. Ilus- 
trated and indexed. Published by Reinhold 


Publishing Corp., 
22; IMs Be Boel Oe 

This book presents the raw materials, pro- 
duction methods, and 
phenolic resins. It 1s the eleventh of a series, 


130 Park Ave., New York 


Reliable Pull-Power 
with ROCKFORD 
RM CLUTCHES 


All levers and component parts of ROCKFORD RM 
CLUTCHES, such as springs and pins, are made of high quality 


materials with close dimension workmanship. All parts have 


applications of the 


whose theme is guidance in application. It 
should give to the architect, the designer, 
the engineer, and the business man a better 
conception of the possibilities of phenolics ; 
to the resin manufacturer and user informa- 
tion that may lead to better phenolics and 
even more effective use; to the laboratory 
man a refresher course on the practical 
aspects; and to the student a survey of an 
important industry 


Open-Channel Hydraulics, by Ven Te 


Chow. Cloth. 6% x94 in. xviii 680 
pages. Illustrated and indexed. Published 
by McGraw-Hill Book Co., Inc., 330 W. 


j2nd St., New York 36, N. Y. $17.00. 
Open-channel hydraulics deals with the 
design for flow in open channels and their 
related structures, and this book covers most 
of the advances that have occurred in the 


Heavy Duty 
Spring Loaded 


Oil or Dry 


Multiple Disc 


Heavy Duty 
Over Center 


more than adequate tensile strength and are properly heat 


treated for required hardness to withstand the severe service 
applied to a farm clutch. These and many other qualities of 
ROCKFORD RM CLUTCHES give you th 

reliable Pull-Power that is necessary to give you peak per- 
formance and peak productivity. This means more farm profits. 
You will benefit through considering this and other advantages 
of ROCKFORD CLUTCHES when designing tractors and farm 


machines. 


SEND FOR THIS HANDY BULLETIN : 
ip Gives dimensions, capacity tables and complete 
specifications. Suggests typical applications. 


ROCKFORD Clutch Division BORG-WARNER 


1325 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales 


118 


Borg-Warner International — 36 So. Wabash, Chicago 3, 1. 
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field during the past 10 years. It deals 
mainly with current American practice but 
also includes related information from many 
countries throughout the world. Material is 
divided into five main sections: Basic prin- 
ciples; uniform flow; varied flow; rapidly 
varied flow; and unsteady flow. There are 
67 illustrative examples, 282 illustrations, 
319 problems, and 810 references. It is a 
valuable text for students of engineering 
mechanics, hydraulics, civil, agricultural, 
sanitary, and mechanical engineering; and a 
helpful summary for practicing engineers. 


Farm Engineering, by A. W. Riddolls. 
Cloth. 64 x 9% in. Illustrated and indexed. 
Published by the Government Printer, with 
copies and price available from the Govern- 
ment Printing Office, Lambton, Quay, Well- 
ington, New Zealand. 

Designed to give information on engi- 
neering principles and their application to 
farming for students in our schools and col- 
leges, the book should also prove helpful 
to farmers who wish to employ modern, 
economical, and efhcient methods on their 
farms. Engineering practices which are 
dealt with in the bouk include: Levelling, 
drainage, irrigation, and water supply. 
There is also given a full description of the 
construction of sheepyards, woolsheds, load- 
ing ramps, cowsheds, machinery sheds, hay 
barns, silos, fences, gates, and many other 
farm structures. 


Filler Metal Comparison Charts, Sec- 
ond Series. 8! x 11 in. 48 pages. Copies 
may be obtained from The American Weld- 
ing Society, Dept. T, 38 W. 39th St., New 
York 18, N. Y. $2.50. 

This booklet contains complete set of 
welding rod and electrode comparison 
charts, including the brand names of 78 
companies. Fifteen AWS-ASTM  specifica- 
tions are involved and brands, as well as 
manufacturers names, are contained in two 
indexes. These charts should be helpful to 
all who specify welding materials or are 
concerned with the identification of brands 
and classifications of filler metals. 


The Second Treasury of Contem- 
porary Houses. Cloth. 8% x 11% in. 232 


pages. Published by F. W. Dodge Corp., 
119 W. 40th St., New York 18, N. Y. 
'7.75. 


In this book the editors of Architectural 
Record have assembled a new treasury of 
44 of the most significant houses designed 
during the past few years. It is a book of 
ideas and its houses, ranging from the inex- 
pensive to the luxurious and from a very 
few rooms to many, are described in the 
text and illustrated with over 400 photo- 
graphs, drawings, and plans. Anyone inter- 


ested in houses, whether he be architect, 
builder, or owner, will find this book of 
value. 


1959 Engineering College Research 
Review. Paper. 6x 9 in. xxiv + 445 pages. 
Copies may be obtained from the American 
Society for Engineering Education, Univer- 
sity of Hlinois, Urbana, Ill. $2.00. 

According to this biennial review, 10,000 
research projects are now under way in 118 
leading engineering colleges across the na- 
tion, and expenditures on these research 
activities during the current year will total 
over $112,000,000. Complete titles for all 
projects under way in schools which hold 
ECRC membership are given in the 1959 
survey of engineering college research. In 
addition, numbers of research personnel at 
each institution are listed, and research 
policies are summarized. There is also a 
complete index of research project subjects, 
to help locate activities in similar fields at 
different institutions. 
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KOHLER ENGINES 


Reliable power for 
agricultural equipment 


The name KOHLER, recognized and respected the 
world over as a mark of value, is your assurance of un- 
divided responsibility and top performance. 

Kohler engines are rugged, quick-starting in all 


weather, conservatively rated. Short stroke design gives MODEL 

maximum usable power, cuts engine friction. K161 
Sold and serviced through a nation-wide organization, 

Kohler engines are increasingly being installed on a wide 4-cycle 


variety of construction, agricultural and industrial Short stroke 

equipment. They power Kohler electric plants, known : 

everywhere for reliability. Air-cooled 
Kohler Co. has manufactured internal combustion en- 

gines for 40 years. 


FROM 4 TO 24 H.P. Write for illustrated booklet. 
Kouter Co. Established 1873 Kouter, Wis. 


ENAMELED IRON AND VITREOUS CHINA PLUMBING FIXTURES © BRASS FITTINGS ¢ ELECTRIC PLANTS @ AIR-COOLED ENGINES ¢ PRECISION CONTROLS 
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John Deere 


Critical Area 1: 


PIN—Protective oil film lubricates live 
bearing area between pin and bushing, 
minimizing wear by reducing metal-to- 
metal contact. 


Critical Area 2: 


PLATES—Oil-impregnated Sintered 
Steel Bushings extend beyond surface 
of inside plates to: act as lubricated 
thrust bearings, control clearance, and 
provide an oil cushion between plates, 
eliminating plate galling and seizing 
frequently caused by misalignment of 
sprockets. 


Critical Area 3: 


SPROCKET ENGAGEMENT—Oi! film on 
MSL Bushing exterior provides constant 
lubrication between sprocket teeth 
and chain. Whitney MSL Crain requires 
no rollers, as the tough oil film on the 
bushing surface provides smooth 
sprocket engagement, cushions impact 
and reduces drive wear. 


THE WHITNEY 


a subsidiary of FOOTE BROS. 
GEAR AND MACHINE CORPORATION 


120 


onda Geta Dra bea 


1. REQUIRES NO LUBRICATION 
2. IS SELF-CLEANING 

3. REQUIRES NO MAINTENANCE 
4. OUTWEARS ORDINARY CHAIN 


caper en emg me ee a rr ear 


Chain drives on farm machinery take a 
beating. Dust, dirt, corrosion and rust— 
inadequate lubrication, and hit-or-miss 
maintenance, all add up to “stiff joints”’— 
the major cause of chain failure. 


John Deere provides owners of its 494 and 
495 Planters with extra insurance against 
drive chain trouble by using advanced de- 
sign Whitney MSL* Self-Lubricating Chain 
on main drives of these machines. Because 
John Deere engineers recognized the advan- 
tages of MSL Chain’s built-in lubrication at 
all 3 critical chain areas, farmers aren’t 
bothered with the usual problems encount- 
ered in equipment ‘vives. And they get 
longer chain life—up to 5 times longer— 
than that provided by conventional chain. 
If the drive chain on your product must 
deliver top performance in severe operating 
environments, or operate with maximum 
cleanliness, Whitney MSL Chain can do the 
job. Standard and Extended Pitch MSL 
Chain conforms fully to ASA Standards, 
making it completely interchangeable with 
any similar pitch ASA standard chain. 
Write for MSL Chain Catalog today. 


* Maximum Service Life 


5=9) CHAIN COMPANY 


WI Ae 4579 S. Western Biva., Chicago 9, III. 
ay: ‘ 


POWER TRANSMISSION DRIVES 


MANUFACTURERS’ | 


GR Ri ie 5 Begs 


LITERATURE | 


Pia 


e 


Literature listed below may be obtained 
by writing the manufacturer. 


Electric Power Drives 


Sterling Electric Motors, Inc., 5401 Tele- 
graph Road, Los Angeles 22, Calif. — A sim- 
plified numbering system aids in quick and 
easy selection of electric power drives in re- 
vised Catalog No. 258, which contains 68 
pages and includes over 8,000 ratings. Ap- 
pearing for the first time are data and prices 
on the new “Sterlicone Multi-Shielded”’ line 
of drip-proof motors. Also included are 
prices, dimensions, and modifications for 
squirrel cage motors, gearmotors, speed re- 
ducers, right angle gearmotors, right angle 
variable speed drives, and variable speed 
drives, for ratings ranging from 4 to 200 hp 
and for variable speed drives ranging from 
4660 rpm down to 0.2 rpm in variations 
from 2:1 up to 10:1. 


Tandem Drive Manual 


Dayton Industrial Products Co., Tandem 
V-Drive Dept., 2001 Janice St., Melrose 
Park, Ill.—A 20-page illustrated industry 
service manual covers methods for the instal- 
lation of V-belt drives on various types of 
truck tandem axles for both disc-type and 
spoke-type wheels. Also included are: Main- 
tenance information; tire, wheel, rim, clamp, 
and spacer data; and tables on tractor-wheel 
spoke lengths, and tubeless and tube-type 
tires. 


47-Ton Tree Crusher 


R. G. LeTourneau Inc., Longview, Texas 
— Illustrated Bulletin 203 describes the new 
Series G-40 47-ton tree crusher, and also 
gives general data and operating features. 


Moisture Loss Calculator 


Radson Engineering Corp., Macon, III. 
By using various scales printed on both sides 
of three-part calculator for obtaining fast 
answers to problems related to grain mois- 
ture content, the following information is 
quickly available: Profit or loss due to 
marketing grain at other than maximum 
moisture; net loss due to “tough grain” 
discount; shrinkage from drying grain; cost 
of drying due to moisture loss; most profit- 
able harvest conditions; and when it is 
profitable to dry grain. The calculator may 
be obtained at a cost of 25 cents. 


Sheathing and Subflooring Panels 

Douglas Fir Plywood Association, 1119 
“A” St.. Tacoma 2, Wash. — Four-page 
folder, Form 59-600, describes and illus- 
trates a new sheathing product called Ply- 
Scord. Included are tables of recommenda- 
tion showing where and how the sheathing 
panels should be used, as well as nailing 
data, and applications. 

The new product conforms with the re- 
vised Commercial Standard CS122-56. Copies 
of the amended Western Softwood Plywood 
Commercial Standard CS122-56 may be ob- 
tained from Douglas Fir Plywood Assn. 
Quantity prices — $4.00 per 100. 
Polyethylene Pond and Ditch Liners 

Gering Plastics Div. of Studebaker-Pack- 
ard Corp., N. Seventh St. and Monroe Ave., 
Kenilworth, N. J.—Ger-Pak Agri-News 
Bulletin No. 9 contains the latest authorita- 
tive information on the use of black poly- 
ethylene sheeting as liners for ponds and 
ditches, based on actual installations and 
reflecting several years field — It 
also provides explicit details for a better 
understanding of the requirements for con- 
trolling seepage losses through use of poly- 
ethylene plastics. 
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THIS NEW OLIVER 550 
22% more pull on 9% less fuel! 


OFFICIAL TEST 
PERFORMANCE 


A3 : 2 Test-Rated Horsepower 
a1 AQ Pounds Drawbar Pull 


1 2.04 Drawbar Horsepower-Hours 


per Gallon of Gasoline 


Here’s the tractor that leads every gasoline tractor in its power class 
in both economy and drawbar pull—leads the class average by 9°; in 
economy, 22°; in drawbar pull. In addition you get low profile, snappy 
performance and big workability —available with the biggest selection 
of matched equipment of any type of farm tractor. 


Ask your Oliver dealer for a TEAMED-POWER demonstration of the 
new 550 with matched equipment. Get big workability plus proven 
economy with either gasoline or diesel engine. Ask your dealer about 
Oliver’s special trade-in bonus—6; in cash. Then see how easy it is 
to step out ahead of the trend to bigger and better farming with the 
powerful new Oliver 550. 


eee umeweeseeee sew ee, 
Sanu menan eu neanas? 


THE OLIVER CORPORATION, 400 W. Madison St., Chicago 6, Ill. 


ae eee 8 8 8 ee ee ee Ue Ue Ue Ue Ue 


GO BIGGER...GO BETTER—GET OLIVER TEAMED-POWER 
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HAY CONDITIONER ROLLS 


Lakin Rubber and Cord Hay Conditioner 
Rolls are proving themselves top performers under 
the toughest of field conditions. 1. They afford 
positive hay pick-up. 2. Have extra crushing area 
for better drying preparation. 3. Save more 
leaves. 4. Eliminate clogging (self-cleaning). 
5. Afford less noise and vibration. 


e CONVEYOR 
ROLLS 


oHUSKING 
ROLLS 


e PULLEY 
ROLLS 


e FLAX 
ROLLS 


These sturdy, rubber and cord 
rollers have better co-efficient 
of friction than molded rubber 
rollers or steel rollers. Lakin engi- iim é 
neers have a wealth of experience ha VW 
in the installation of these 


PAT. NOS. 
rollers to many unusual 2,416,123, 
applications. 2690-752 


Also available 
Tough rubber and cord, 
Wiper strips, Grain seals 

and Combine flights. 


Write or phone for further information. 


A. LAKIN & SONS, INC. 


2044 North Dominick Street 
Chicago 14, Illinois GRaceland 7-2444 
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2480 Bellevue Ave. e Detréft-7, Mich. ¢ WAlnut 3-4500 


ASAE Membership Certificate 


Sqritttt Of Aaricultiry/ zc 

aca Suetel OT ANT ay, 
ar Winp 
BN\ ‘Ts 


Chis ts to certify that 


of the 
y, £ 
Swern Soci /y f Nyse CMMI CHM YINMEEDS 
anergusn zation formed te prrcmete the bil and tevence ff 
a Mey uy as applied te Agriculture anid that this 
errbovihitpe ev the heeraly Aales from 


The official ASAE Membership Certificate, available to ASAE 
members only, measures 10% by 14 inches. It is engraved on 
heavy parchment paper and is suitable for framing. The 
member's name, grade of membership, and month and year 
of admission to the Society are engrossed by hand. The 
certificate is signed by the President and Secretary and bears 
the official (gold) seal of the Society. The price of the 
certificate, including engrossing, is $3.00. Order direct from 


AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 
P.O. Box 229, St. Joseph, Michigan 
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? MEMBERSHIP 
— APPLICANTS 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Ackerman, Thomas M. — Agr. engr., electric 
operations and loans div., Rural Elecn. 
Administration, USDA, Washington 25, 
DC. 

Bagnall, Larry O.— Engr. scientist, Allis- 
Chalmers Mfg. Co. (Mail) 1415 S. 166th 
St., Waukesha, Wis. 

Batel, Wilhelm — Prof., dir. of the dept. of 
basic research in agr. eng., chief of the 
Institut fur Landtechn. Grundlagenfor- 
schung. (Mail) Forschungsanstalt fur 
Landwirtschaft, Bundesallee 50, Braun- 
schweig- Volkenrode, Germany 

Birkholz, Raymond 1. — Asst. div. chief engr., 
Farm Equip. and Eng. Center, Interna- 
tional Harvester Co., 7 So. 600 County 
Line Rd., Hinsdale, Ill 

Clardy, Elmer L. — Serv. supervisor, Interna- 
tional Harvester Co., 3601 W. 65th St., 
Little Rock, Ark. 

Clayton, Ralph E. — Spec. and instructor, ex- 
tension branch, Ontario Dept. of Agr., 
W.O.AS., Ridgetown, Ont., Canada. 


Ferguson, Frank H. — Vice-pres., Cornhusker 
Tractor and Equipment Co. (Mail) 1717 
Alpha, North Platte, Nebr. 

Frazier, E. Henry, Jr. — Sales eng., Aeroglide 
Corp., Box 1839, Raleigh, N. C. 

Freeland, John, Jr.— Mgr., cord belt dept., 
Manhattan Rubber Div., Raybestos- 
Manhattan, Inc. (Mail) 141 Whitney 
Ave., Pompton Lakes, N. J. 

Fyrciak, George, Jr. — Salesman, Farm and 
Industrial Center. (Mail) 6945 Owosso 
Road, Fowlerville, Mich. 

Gerber, Don B.— Sales rep., Granite City 
Steel Co., Granite City, III. 

Jenkinson, Rodney A. C.—Sales rep., Messrs. 
Gailey and Roberts, Ltd., P.O. Box 40, 
Nakuru, Kenya, East Africa 

Kerber, Dathan R.— (With the U.S. Air 
Force). (Mail) 609 Highway Blvd., Fort 
Walton Beach, Fla. 

King, Robert W.— Chief engr., Massey- 
Ferguson, Inc. (Mail) 1283 Buckingham, 
Birmingham, Mich 

Kittle, Carl E.— Jr. engr., John Deere Re- 
search and Eng. Center. (Mail) 1708 
Schreiber, Cedar Falls, lowa 

Knox, A. O. — Sales prom. supervisor, Inter- 
national Harvester Co., 1986 W. Beaver 
St., Jacksonville, Fla. 

Kozlowski, Henry T.— Sales engr., Chain 
Belt Co. (Mail) 228 Newton Ave., Glen 
Ellyn, Il. 

Lasswell, Fred, Jr.—Owner, Lasswell Studios, 
329 Bayshore Dr., Tampa, Fla. 

Long, John R. — Civil engr., (SCS) USDA. 
(Mail) 1813 Kearney St., Casper, Wyo. 

McLeland, Harold H. teil engr. 9" head 
of quality control, Waterloo Div., L. H. 
Schultz Mfg. Co., Parker and Rector 
Waterloo, lowa 

Mack, Charles B.— Agr. engr., Collier Car- 
bon and Chemical Corp. (Mail) P.O. 
Box 128, Brea, Calif. 

Merker, John F.— Sales engr., Chain Belt 
Co., 3033 Excelsior Blvd., Minneapolis 
16, Minn. (Continued on page 124) 
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Es eat a 


Roller Chain 


keeps farm equipment 


READY T0 ROLL! 


Neither the weather-blasted, dirt-clogging grind 
in the fields—nor the rust-breeding periods of idle- 
ness known to every farm implement—can rob 
Dr1amonp Roller Chain of its stamina. 

For DIAMOND is rugged as all outdoors. . . 
to resist any destructive force likely to confront it. 
As a horsepower harness, it’s 98-99% efficient and 
requires only the barest minimum of care. 

That’s why, for 69 years, farm machinery 
builders and users alike specify DIAMOND . 
roller chain with more manufacturing refinements 
to resist wear and fatigue than any other power 


transmission medium. 


Look for the <> on the Links 


All types and sizes of standard roller chain are 
available from your local source of supply. 


DIAMOND CHAIN COMPANY, 
A Subsidiary of American Steel Foundries 


Dept. 616 * 402 Kentucky Avenue, Indianapolis 7, Indiana 


Offices and Distributors in All Principal Cities 


DIAMOND 


Write for 
DIAMOND's 
complete new 
Roller Chain 
and Sprocket 
Catalog. 


, 4 
DIAMONDO Rg RPES 
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How you can materially improve 
your product dependability 


by specifying 


ENGINE: 


power packages by WISCONSIN 


You always simplify the job of building 
consumer preference into a powered 
product, by making Wisconsin an active 
member of your design team. 

Not only is Wisconsin the exclusive 
air-cooled, four-cycle engine line 

that’s world-renowned for complete 
dependability, but it provides you 

the broadest range of torque/horsepower 
ratings in the industry. Twelve basic 
designs, covering singles, twins and 
V4’s, meet any requirement from 3 
through 56 hp. — from displacements 
of 14.9 through 255 cu. in. — each 

with peak torque in the rpm range 

that assures maximum lugging power! 


ENGINES CUSTOM BUILT 
TO YOUR SPECIFICATIONS 
To assist our customers in solving 
individual design problems, we P 
help you adapt Wisconsin engines H 
to fit the machine — and the job — : 
as perfectly as possible through a j 
broad range of modifications. 

Here is true design flexibility } 
every project engineer can use to f 
advantage. And, here at Wisconsin, ‘ 
is power consultation based on i 
50 years of engine specialization. i 


Wisconsin engineers are prepared i 
to work shoulder to shoulder + 
with your development team in p 
making the power unit a sales- | 


building part of your design — 
making dependability a by-word 
for your product. 


WISCONSIN MOTOR 4 
CORPORATION egy 


MILWAUKEE 46, WISCONSIN 


World's Largest Builders of 
Heavy-Duty Air-Cooled Engines 


124 


WISCONSIN 
CUSTOM-ENGINEERED 
ACCESSORIES, TOO 


DRIVE TRAIN: specify your 
choice of centrifugal clutch; 
over-center clutch; clutch 
reduction in a variety of 
ratios; reduction assembly; 
adaptor to take a spring- 
loaded clutch or transmission- 
torque convertor designs. 


SPEED REGULATION: 
available in a broad range of: 
governor controls; hand- 
operated, remote wire-and- 
lever controls; 2-speed 
agricultural controls (idle and 
load speed) and special 
provisions to mount controls 
of your own design. 


FUEL SYSTEMS: you choose 
between gasoline, natural 
gas and LPG (for domestic 
application) and alcohol, 
kerosene, and No. 1 fuel oil 
(for export). 


HYDRAULIC POWER: all 
Wisconsin V4's can be 
equipped with integrally- 
mounted hydraulic pump. 


ELECTRICAL EQUIPMENT: 
you can select 6 or 12-volt 
starter-generator systems for 
all models, 3 through 56 hp. 
Solenoid switches and 
automatic choke, for remote 
or automatic starting, 

are also available. 


Let our application 
engineers assist you in 
building the Wisconsin 
engine design that’s 
custom-engineered to 
your machine and 

your specific operating 
conditions. Tell us your 
problems; you'll like our 
engineering cooperation, 
our desire to work with 
you in making yours the 
wanted product. 

Write for your copy of 
Wisconsin Bulletin S-249 
with data covering com- 
plete Wisconsin line. 
Address Dept. O-40. 
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. . » Membership Applicants 


(Continued from page 123) 


Petty, Clyde — Civil engr. and asst. proj. 
engr., (SCS) USDA. (Mail) 136 Cher- 
rydale Dr., Greeneville, Tenn. 

Qazi, Abdul R.— Graduate student, Eng. 
College, Colorado State Univ. (Mail) 
6274 S. Mason, Fort Collins, Colo. 

Sammarco, P. — Product engr., Farm Equip. 
and Eng. Center, International Harvester 
Co., 7 So. 600 County Line Rd., Hins- 
dale, Il. 

Sharpe, Alex B. 
Wellman Co., 
Chicago, Il. 

Sharratt, William J.— (With the U.S. Air 
Force). (Mail) Meadows Trailer Court, 
Mt. Home, Idaho 

Sturges, Paul M. — Owner, Sturges Heat Re- 
covery, Inc., Stone Ridge, N. Y. 

Thayer, Ralph S. — Pres., Baldwinsville Farm 
Supply Inc., R.R. 1, Downer Street Road, 
Baldwinsville, N. Y. 

Wall, Henry L.—Civil engr. (design), (SCS) 
USDA, 7600 W. Chester Pike, Upper 
Darby, Pa. 


TRANSFER OF MEMBERSHIP 

Baxter, Denver O.— Asst. proj. and asst. 
agr. engr., agr. eng. dept., The Univ. of 
Tennessee, Knoxville 16, Tenn. (Asso- 
ciate Member to Member) 

Coates, Edwin S.— Eng. spec., Agr. Ext. 
Service, North Carolina State College, 
314 Ricks Hall, Raleigh, N. C. (Asso- 
ciate Member to Member) 

Koepele, John C. — Product des. II, Massey- 


Sales rep., The S. K. 
1500 S. Western Ave., 


Ferguson, Inc. (Mail) R.R. 1, Grand 
Ledge, Mich. (Associate Member to 
Member ) 

Mahidas, Patel M.— Mech. engr., Messrs 


Patel Eng. Co., Ltd. (Mail) 3, Chandra 
Niwas, Sahar Road, Andheri, Bombay 59, 
India (Associate Member to Member ) 

Ritchie, Ray M., Jr.— Ext. spec., Agr. Eng. 
Ext., North Carolina State College, Ra- 
leigh, N. C. (Associate Member to 
Member ) 

Rodda, Errol D. — Instructor, agr. eng. dept.. 
Univ. of Illinois, Urbana, Ill. (Associate 
Member to Member ) 

Sewell, John 1. — Instructor, agr. eng. dept., 
North Carolina State College. (Mail) 
Box 5906, State College Station, Ra- 
leigh, N. C. (Associate Member to 
(Member ) 

Trepanier, Peter J.— Product engr., Armco 
Drainage and Metal Products, Inc. 
(Mail) 205 Fulton Lane, Middletown, 
Ohio (Associate Member to Member) 

Walpole, Ernest W. — Mer., agr. dept., Ma- 
sonite Corp., 111 W. Washington St., 
Chicago 2, Ill. (Associate Member to 
Member ) 

Warrick, Woodley C. — Ext. spec., Agr. Eng. 
Ext. Service, North Carolina State Col- 
lege, Raleigh, N. C. (Associate Member 
to Member) 

Wickert, Charles J. — Des. engr., S. L. Allen 
and Co., Inc. (Mail) 1836 N. Hills Ave., 
Willow Grove, Pa. (Associate Member 
to Member) 

Wiser, Edward H. — Instructor, agr. eng. 
dept., North Carolina State College. 
(Mail) 1617 Sunrise Ave., Raleigh, N.C. 
(Associate Member to Member ) 


STUDENT MEMBER TRANSFERS 
Baker, Franklin (Auburn University ). 
(Mail) 220 Auburn Hall, Auburn, Ala. 
Bickert, William G.— Agr. eng. dept., North 
Dakota Agricultural College, Fargo, N.D. 
Buckingham, Frank E. — (lowa State Univer- 
sity). (Mail) 7731 Birch, Prairie Vil- 
lage, Kans. 
(Continued on page 126) 


FEBRUARY * 


1960 


ee eS AP ae 
pigeons eeesaeeiie : 


oar, Ie Nee EME, od oy 2s hae ey aes a9 — pale 
Aegean RLS Co SRR GmE ES Ror oe ee ener te ae eee Se ? Foe 7 +, oy 
See De ee ete SEAR eRe nt ee Fe ee ee ee _ | 4g pee . Pus : 
aoe j . re ; 4 : ee eee re ee 4 
pate . at ia: 7 
tae ’ ‘eae | 
ey a anna 
rae ee ‘: 
Page a es "g 
one eee. 
hr iad 5 
deel nee 
he ee 
gees Meg pes 
sry Peer a ao th 
cla ae 
gees i lie re 
Me ne ———————— ee 
oe -_— ee gayi eae 
se pe See = eS 
Ty ee ae 
is co BE aie Sona 
ae =— Sree: 
eet kaa oe e oe 
be | Bee rk 7) 
eee Miincneo “yy, 4 ree is 
pig ae iy ey 
4 2 es fe Mod ea Aa 
pei! Ss : fe eae 
ae i % a ee 
ae § a u c ie ee 
ie 4 - . ee 
abe pa \ ae ae 
ge ? eee: ee 
ae a 1 . Te Maes. 
a , : 7 i ee 
dats a ‘ : ee is 
* d b, — < f] j Bre tie . 
tet , a Fy | Set ee Be 
ea a pe ais F- 
a et y aye gt ee 
“s cin |W, ae 
ey \ tt eee 
noha om eS Bar eee 4 
Sob ry belie a + 
Sa Bases, 
Bee Pec oo Ac, eee a 
cae . _— ie eee 
Yee ih ths 
se ee as, 
ee i eee ss 
ong - Sagara he 
ae Bees 
Mien Ga rene 
oe, ee ihas Dans 
ae Se BS Sac sa he 
ips ee ee 
i Be ian ae 
soar: Ries Antesy aoe 
etek aes, See 
‘Sag 4 , Ta he pele gy 
hase eee } 
Bose hie 
“sae eee * 
ve a BY ar 
To. Eisen oe 
esi: pete s bey 
N41 ee Seer 13 Ys 
ae ee 
Tay Ss Bee 4 
i . ee ; 
oe Res: E 
id " Ag q 
= ah Yok hee ) 
ie le 4 
eet 4 Bee 
are poe he 
Sagres a (Ses te nga 
ee id en os 
i ; ete spe 
me. f SB aie: 
ae & fe, Whee 
ae, t ee 
Pee f ee 
i § Bs i 
; sie Bae tarG 
ed ’ mer. 
elses Ee ae nt 
_ eae . hee 2a 
ate a ete. Se 
oe & de SEG 
Peet F j Te 
| 7 nes : 
es 3 f ee eh le 
aes & ee ee 
Pye 3: f pia Ay 
ait 2 eritecu. we 
RK ac: ; Gee Tt 
at re Roa F 
ees. i Be Cee Bs 
pi SR og z i a Rm 
ae ST 3 Tree or 
ar j Bk od 
ie a ae : 
ei 4 Z 4 ao 
ae Aap 4 sega ay 
ee F ash 
at 4 een 
“Se q a 
Pie. i - oes 
Bears ©: * 4 a ya 
Wah he: q a Bos 
Be Ari di = >: 
isan ' ee 
Tae at Ss 
"ae a ae 
Five Bhe e ie 
Yaa) ! ae anaes 
| ila 2cee Ta oe 
i. ee VSI lett 
irises, § “lie os eee 
ane ‘ Ne tS go 
an ay te Sena, 
BP ty kek Be Beg a a 
fia Re he e te 
Nn de Tas WORee eos 
oe " atearae 
aay pies as 
pee Ges. aa 
a Ne 1 ies eS 
i oie 5 Ses 5 
kee po. oe 
Ben pvt, OSA 
ee ST Oe, 
i ce 
eens i a >, atten 
ee: iio) 3 = ha 
Foe res. ae 
Ny oud Lees tc. 
Von Bi 
Be es eek. Uk 
haltea le Bee. eee 
He tha: a an 
5 Saleen oan mee 
eit tes Seam. 
aM wes ane: Tan 
sega Bor eae. 5 
Fry Bo coe Ry 
wait Be ag ae ia 
Saat aa 
Reet ea a 
a ql » aes 
ie eS ae 
Bere. - i ‘em 
eter j Eo aie 
et ae H aE Es Bis 
ae wat beet 
em Seine 
eee Seg olvcs 
hese 5 fees et 
Se rs eae ee, 
ape cane hee 
Ah Be eke 
et ‘Sg * fe Ere. 
ae eke RE RES ay. OC 
Bae 5 eee 
os 3 Eo \ ae aies 
Lined pa 
ats ten 
ie uae? 
eis me ae 
1 Spe yee 
Se eae 
mi Seite Seem 
May oS ieee 
eke te ei eae See 
pe eet, 
Beane a ee 
et - Se a co 
= Sagat Basar ¥ 
nee ee 
BG ea: 
ne (ee 
Fey Bots eT: 
Sethe ese See 
soiree pags aa 
Pars ss aa 
pia ae 
Ad aah, ota ey oe 
sed ost te al wens 
ee a Pe we 
: “Pee a es Gene bl Sie Oe) Os en ee We dee Name 0 5 ie ed ee ee See se Age TS Oe es ea 
fz ed ee) | eee Sages Spee SS ae 


eh Ea ae eae aa eae she 5s 
tem Rec Rm IRIE ale = ak. - Sa Th rer 


OLD AIRPLANE PART USED IN FARM-MADE LAND LEVELLER! 


Willard Cyrus, farmer of Sisters, Oregon, needed a 
land leveller for terracing. In constructing it, he 
utilized angle iron, old truck wheels and a hydraulic 
cylinder from a discarded airplane wing. 

It operates on Texaco Regal Oil R&O. Mr. Cyrus 
(right) gets all his Texaco products from Don Wells, 
driver for Texaco Consignee B. A. Litehiser. This 


progressive farmer, like farmers everywhere, has 
found that it pays to power and lubricate his farm 
machinery with Texaco products. 

Mr. Cyrus is mighty resourceful when it comes 
to solving problems. He also welded a handy winch 
on his tractor, and used the differential of an old 
car. It operates off the power take-off. 


aa 


Bearings bear up better with Marfak 


H. Lee Cherry farms 450 acres near ture. Marfak won’t drip out, wash 
Washington, North Carolina. He out, dry out or cake up. Mr. Cherry 
raises tobacco, soy beans, grain, is another of the countless farmers 
cattle and pigs. Here (on tractor) all over the country who have 
he stops for a neighborly talk with found that it pays to farm with 
Texaco Distributor H. G. Winfield, Texaco products. 
who supplies Lee with Texaco prod- tees 
ucts for his farm equipment. This 
time he has made a delivery of 
Texaco Marfak. Lee prefers Marfak 
lubricant, because experience 
proved that it best cushions bear- 
' ings against the brutal beating 
ay jae they take in field work. Marfak 
fo A Oe, ed forms a tough collar around open * 
: bearings, sealing out dirt and mois- BUY THE BEST...BUY TEXACO 
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TUNE IN: METROPOLITAN OPERA, SAT. AFTERNOONS, CBS-RADIO; TEXACO HUNTLEY-BRINKLEY REPORT, MON. THROUGH FRI., NBC-TV 
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Note: In this bulletin the fol.owing listings 
current and previously reported are not repeated 
in detail; for further information see the issue 
of AGRICULTURAL ENGINEERING _indi- 
cated. ‘Agricultural Engineer” as used in these 
listings is not intended to imply any specific 
level of proficiency or registration as a profes- 
sional engineer. Items published herein are sum- 
maries of mimeographed listings carried in the 
Personnel Service, copies of which will be fur- 
nished on request. To be listed in this bulletin, 
request form for Personnel Service listing. 


Positions Open — August — 0-259-950, 259-951. 
September—(-219-954, 264-955, 275-956, 285-957. 
277-958. October — 0-315-960, 323-961, 323-962 
324-963. November—O-327-964, 328-965, 341-966, 
320-967, 345-968, 353-969, 360-970, 352-971, 358 
972, 361-973. December — 0-378-974, 384-975, 
386-976, 387-977, 370-980, 394-981, 404-982 
January — ©-395-983, 395-984, 441-985, 452-986 

Positions Wanted — August — W-210-36, 224-37. 
September — W-249-40, 258-41. 245-43, 267-44, 
269-45. October — W-307-47, 321-49. November 

W-330-50, 278-51, 284-52, 335-53, 336-54, 343 
55, 329-56, 363-57. December—W-390-59, 388-60 
January W-411-61. 426-62, 427-63, 433-64. 
437-65 

NEW POSITIONS OPEN 
Assistant Manager for rural electric coopera- 


tive, to initiate, plan and execute, under general 
supervision, work programs to increase efficiency 
and production, Midwest location. Age 40 or 
under. Formal education in management, bud- 
vet planning, personnel work, public speaking, 
cost controls, and (optional) electrical engineer- 
ing. Experience desirable in superviory or pro- 
duction control and personnel work. preferably 
in field of electric power distribution. Good 
health, neat appearance, church activity, able to 
mix well with people. Good opportunity with 
organization serving over 13,000 members on 
+500 miles of lines. Salary $7,500 maximum. 
(0)-4-601 


test of 
with an 


for research, design and 
tools and small engines, 
multi-plant) manufacturer. Midwest 
location. BSA BSME or equivalent Some 
experience desirable in’ mechanical equipment 
design and development. Usual personal quali- 
fications for commercial engineering. Excellent 
opportunity for creative work and advancement. 
Salary open. O-11-602 


Engineers 
power lawn 
established 


Agricultural Engineers (graduate fellowships) 
to work for MSAE with concentration on cotton 
vinning engineering in a southeastern state col- 


leve. Age under 35. BSAE or BSME. Accept- 
able for admission to graduate school. Interest 
in cotton ginning research or education. Appli- 
cation deadline for 1960-61 school veur is 
April 1. Salary $2,500 for 12 months. O-22-603 


Design Engineer for research, test, and devel- 
opment of new machines for expanding the line 
of an established manufacturer of specialized 
farm equipment. Midwest location. Graduate 
mechanical engineer. Some design experience in 
the farm equipment field. Excellent opportunity 
for advancement. Salary open. O-23-604 


Agricultural Engineer (Associate) for research 
and supervision of graduate program in soil and 
water field, with land grant university in the 
Southeast. PhD preferred. MSAFE or equivalent 
required. Excellent opportunity for develop ng 
research program. Salary open. O-35-605 


NEW POSITIONS WANTED 

Agricultural Engineer for development, re- 
search, extension or teaching in power and m:- 
chinery, with public service or industry. Western 
or foreign location. Married. Age 31. No dis- 
ability BSAE. Washington State University, 
1957. MSAE, Purdue University, expected June 
1960. Farm background. Summer work with 
various engineering firms. Product envineer one 
year. Available July 1960. Salary open. W-3-1 


Agricultural Engineer for teaching or research 
in power and machinery with a college. Any 
location. Married. Age 26. No. disability. 
BSME and MSAE. Experience as graduate as- 
sistant. Commissioned service in Navy 3 years. 
Available June 1960. Salary $7,500. W-10-2 


Agricultural Engineer for design, development, 
or management in power and machinery with 
manufacturer in Midwest. Married. Age 36. 
No disability. BSAE, 1951, North Carolina 
State College. Registered professional engineer. 
Varied design, development and management 
experience in metal working industry 9 years. 
U.S. Navy 4 years with promotions to aviation 
machinists mate. Available on reasonable notice 
Salary $10,000. W-15-3 


Agricultural Engineer for design or sales in 
power and machinery or rural electric field with 


federal agency, manufacturer, or distributor 
Any location. Single. Age 24. Vision corrected. 
126 
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BSAE, 1960. Louisiana Polytechnic Institute. 
Farm background. Available February 1. Salary 
open. W-16-4 


Agricultural Engineer for teaching or research 
in electric power and processing or farm struc- 
tures field, in public service. Any location. Will 
consider some travel. Married. Age 26. Vision 
corrected with glasses. BSAE, 1959; MSAE ex- 


pected June 1960, Kansas State University. 
Farm background. Student trainee with SCS 
two summers. U.S. Army 2 years. Available 
June 15, 1960. Salary open. W-17-5 


Agricultural Engineer for design and develop- 
ment in power and machinery or rural electric 
field with manufacturer, processor, or distribu- 
tor in Southeast. Married. Age 24. No dis- 
ability. BSAE, 1957, Alabama Polytechnic Uni- 
versity. Farm background. Design experience 
3 months prior to call to military service. Com- 
missioned service in armored division, 2 years. 
Available May 1960. Salary open. W-5-6 


Agricultural Engineer for design, development, 
or research in power and machinery with manu- 


facturer. Location, East, Midwest or Florida. 
Willing to travel. Single. Age 26. Vision cor- 
rected. BSAE, 1955, Pennsylvania State Uni- 
versity Design engineers training program 14 


months. Design engineer in US Army biolog- 
ical warfare laboratory 21 months. Project en- 


14 
Salary 


gineer with farm equipment manufacturer, 
months. Available on 2 weeks notice. 
open. W-31-7 


Agricultural Engineer for writing, 
training, advertising or engineering 
work in power and machinery with manufac- 
turer. Any location. Married. Age 38. No 
disability. BSAE, 1951, Michigan State Uni- 
versity. Experience in service department of 
major manufacturer since graduation, with pro- 
motions to assistant service manager. Naval 
Reserve service 21 months. Available on reason- 
able notice. Salary open. W-33-8 


Agricultural Engineer for design, develop- 
ment, or research with manufacturer or con- 
sultant. Any location. Willing to travel. Single. 
Age 28. No disability. BSAE, 1957, Kansas 
State University. Farm background. Summer 
work in tractor testing. One year as research 
engineer with tractor manufacturer. Agricul- 
tural engineer 18 months with International 
Voluntary Services in Viet Nam under ICA 
contract, in power and machinery and irrigation 
work. Available January 1, 1961. Salary open. 
W-37-9 


Agricultural Operations man for service, man- 
agement, company representative, or marketing 
work in equipment field with manufacturer, 
distributor, or farming operation, in East or 
Midwest. Willing to travel. Married. Age 29. 
No. disability. BS in agricultural economics. 
Dairy farm background. Military service com- 
pleted. Experience in supervising irrigation serv- 
ice On part of a large truck crop farm 3 years. 
Available on reasonable notice. Salary $5,600- 
6,000. W-30-10 


product 
field test 


RESEARC 


H NOTES 


Brief news notes and reports on research activities of special agricultural-engineering interest are 


er this heading. 
new and timely data. 


invited for publication u 
cise progress repor 
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Report Discusses Cracking of 
Sweet Cherries 


Ways of reducing or preventing cracking 
of sweet cherries are discussed in a_ re- 
search report by USDA-Michigan agricul- 
tural engineers. Authors are J. H. Levin of 
the Harvesting and Farm Processing Re- 
search Branch, AERD, ARS; C. W. Hall of 
the Michigan Agricultural Experiment Sta- 
tion, and A. P. Deshmukh, former Mich- 
igan State University graduate student. 

Results of their experiments show that 
cracking can be reduced or prevented by: 
(a) reducing water absorption, (b)  in- 
creasing transpiration rate and decreasing 
expansion of cells, and (c) increasing the 
modulus of elasticity of the skin to pre- 
vent splitting. 

Reprints of the report are available from 
the Michigan Agricultural Experiment Sta- 
tion, East Lansing. The report appeared in 
the Station's Quarterly Bulletin, Vol. 42, 
No. 1, pages 133 to 141, August 1959. 


Awards to Adrian, Franks 

Agricultural engineers Paul A. Adrian 
and Gerald N. Franks have received $300 
USDA awards for overall excellence in con- 
ducting research 

Mr. Adrian, of AERD in USDA's Agri- 
cultural Research Service, was cited for 
developing small fruit harvesting and 
handling equipment. He worked in cooper- 
ation with R. B. Fridley, agricultural engi- 
neer of the California Agricultural Experi- 
ment Station, Davis. 

Mr. Franks was cited for developing and 
adapting cottonseed conveying, drying, and 
cleaning equipment and methods. Also of 
AERD, he is a member of the cotton gin- 
ning research staff at the U.S. Cotton 
Ginning Laboratory, Stoneville, Miss. 


Report on Potato Studies 

A new research report of USDA's Agri- 
cultural Research Service points out why 
pallet boxes should not be filled with Irish 
potatoes in the field 

Author of the report, George W. French 


These may include announcements of new projects, con- 


ete. Address: Editor. AGRICULTURAL ENGINEERING, 


stituting field filling of pallet boxes for 
yard filling operation. (b) Considerations 
of equipment costs, injury to the potatoes, 
and harvesting efficiency indicate that pallet 
boxes can be filled more economically at the 
storage than in the field. Commercial 
equipment is available for yard filling of 
pallet boxes 

Mr. French is stationed at the Red River 
Valley Potato Research Center, East Grand 
Forks, Minn. 

Copies of his report are available from 
the Information Division, Agricultural Re- 
search Service, U.S. Department of Agri- 
culture, Washington 25, D.C. Request ARS 
42-36, October 1959, “Field Filling of 
Pallet Boxes Not Recommended for Irish 
Potatoes.” 


. . . Membership Applicants 


(Continued from page 124) 


Carroll, Bruce E. — (lowa State University). 
(Mail) Schleswig, lowa 

Collins, William H.— (Virginia Polytechnic 
Institute) Instructor, agr. eng. dept., 
Univ. of Massachusetts. (Mail) 525 Lin- 
coln Apts., Amherst, Mass. 

Downs, C. William—(lowa State University ). 
(Mail) Polk City, lowa 

Fowler, John E., Jr. — (University of Ten- 
nessee). (Mail) R.R. 3, Kenton, Tenn. 

Kemper, Mark J. — (lowa State University). 
(Mail) 201 N. Garnavillo, Anamosa, 
lowa 

Koon, Joe L.— c/o Agr. eng. dept., Auburn 
University, Auburn, Ala. 

Mensch, Robert L. —(lowa State University). 
(Mail) R.R. 1, Truman, Minn. 

Nunn, Ernest W. (Auburn University). 
(Mail) Athens Plow Co., Athens, Tenn. 

Patterson, Neafie D. — ( Virginia Polytechnic 
Institute). (Mail) International Harvester 
Co., Hinsdale, Il. 

Pruitt, Daniel W. — Agr. eng. dept., Virginia 
Polytechnic Institute, Blacksburg, Va. 
Reinhart, Robert D.— (lowa State Univer- 
sity). (Mail) R.R. 2, Ridgeway, Iowa 
Rose, John B.— (Virginia Polytechnic In- 


of AERD concludes: (a) There is no stitute) Carrsville, Va. 

prospect of reducing personnel require- Sestak, Robert R.— (South Dakota State 

ments or increasing labor ethciency by sub- College). (Mail) Tabor, S. D. 
AGRICULTURAL ENGINEERING * FEBRUARY * 1960 
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-Series Tractors 
from Allis-Chalmers Research 


Research and engineering at Allis-Chalmers have greatly widened the application of 
new power principles for tractor users everywhere. 


Tractor work becomes easier, faster, more productive whether it’s used in 6-row 
corn farming or tobacco a row at a time .. . by grain growers, fruit and vegetable 
growers, or cotton and rice producers. 


Pictured here is the Allis-Chalmers tractor line for the sixties — from the 1-row 
D-10 to the big D-17 models. 


In utility tractors, Allis-Chalmers has brought major new performance advance- 
ments. Shuttle-Clutch operation with the D-14 Utility Tractor is a good example. 


More effective power to serve more people in all areas, whatever they grow, is 
the Allis-Chalmers story for 1960 and beyond. 


ALLIS-CHALMERS, FARM EQUIPMENT DIVISION, MILWAUKEE 1, WISCONSIN 
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a BELONGS 


ESPITE the presumption it sets up, 
mere membership in the American Society of 
Agricultural Engineers is no proof of a man’s 
high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 


But the Society emblem is evidence that 
native talent, be it great or small, is enriched by 
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hotter lower cost — 


SPRAY NOZZLES 


Precision built for uniform fraternity with the personalities whose minds 

ee ee fuse to form the pattern of progress in the 
: : , ve . z 
“g DE imecchanaeabie ovilice tas methods and mechanics of agriculture. The 
NOZZLES j ed all spray patterns and wearer of the emblem waits not for the debut 
; i chemicals. . . : . ° : : a 
SD far the tenndcast spraying ot Been nee of an idea, but is present at its birth and helps 
B erains and grasses... and §f peng to guide its growth. ; 
; §6distribution of nitrogen solu- y RELATED EQUIPMENT FOR : oa al ; : .: 
BH tions and related liquid fer- Bl sk dient E) . Be you novice or veteran, your membership 
H tilizers. a “a , in the organized profession adds something to 
| — — io your efficiency, your vision, your influence as 
e Soot 2 = i) an individual engineer. The Society symbol on 
e Most components supplied in f 5 Bi ‘ . jl me es i 

choice of brass, aluminum, = os FF _ your lapel is token that you “‘belong.’” Wear it. 
© stainless steel and De i ni. ] 
e Nylon for all spraying i reg itr 
e needs. STYLES AND PRICES OF ASAE EMBLEMS 
@ For complete information . . « Direc ne a With blue ground for Fellows, Members, and 
write tor Catalog 30 eel SSE Associate Members — furnished either in pin with 
~ 1 \ i safety clasp or lapel button — $3.50 each. 
e SPRAYING SYSTEMS co. Komen : With red ground for Affiliates — furnished only 
‘ 3226 Randolph St., . GunJet tj in pin with safety clasp — $3.50 each. 
‘ Bellwood, Ilinois rae Spray Guns } W__________m gend orders to ASAE, St. Joseph, Michigan. 
@eeeeeeeeeeeee eee A ta Se : 
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LATEST MACHINES 
AND METHODS 
assure auger uni- 
formity, O. D. and 
Il. D. are held to 
close tolerances. 
Sheets for tubing are 
jig punched, then 
rolled to be true 
round, Flighting is 
cold rolled for slip 
fit on tubing or pipe, 
and welded for per- 
manent alignment. 


GLEANER-BALDWIN COMBINE, product of Allis Chalmers Mfg. Co., uses Link-Belt auger 
with opposing flights for smooth, efficient grain harvesting. Other Link-Belt screw conveyors 


within combine elevate, convey and unload harvest. 


QUALITY 
“SAFEGUARDS” 


make sure all Link- 
Belt augers are de- 
livered in perfect 
operating condition. 
Straightness is care- 
fully checked before 
shipping . . . paint- 
ing prevents rusting 
+» extra cate is 
taken in handling, 
loading. 


...and why they're the 
consistent choice of leading 
farm machine manufacturers 


Simplicity, strength, exactness of construction—all are 
combined in Link-Belt augers to assure long-lived, 
dependable performance on your machine. 

Every Link-Belt auger is a uniform, smooth, ac- 
curately rolled product... one sturdy, compact basic 
assembly fabricated to meet your requirements. Only 


a ~ 
SELECTED FLIGHTING MB 2) BY 
. . 4, 4, y. v, 
is available from 
Link-Belt to meet 
any auger applica- 
tion — helicoid, cut 
flight, short pitch, 
ribbon flight, double 
flight and many other 
designs — in the 
metal and finish best 
suited for your re- 
quirements, 


selected steels are used, and Link-Belt’s modern, spe- 
cialized machinery achieves consistent flighting uni- 
formity. 

Link-Belt offers augers in a full range of diameters, 
gauges and pitches. For details, call or write your 
nearest Link-Belt office. Ask for Book 2989. 


FARM MACHINE AUGERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in 
All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; 


South Africa, Springs. Representatives Throughout the World. 


Canada, Scarboro (Toronto 13); 
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Proved in the field...available now 
New Timken’ square bore bearing for disc hanger 
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HE new Timken” square bore bearing (above) 

for disc hangers opens new savings and improve- 

iment opportunities for agricultural engineers and 
farm equipment manufacturers. 

The square bore simplifies mounting or assembly 


and disassembly. The bearing can be mounted 


directly with square gang bolts. This eliminates any 
possibility of turning on the gang bolt. 


Another important feature is the extended cone 
with a hardened, smooth ground surface. It 
enables seals to operate at maximum efficiency in 
keeping dirt and dust out, lubricant in, maintenance 
down. 

This new Timken square bore bearing is another 
cxample of Timken Company pioneering. It has all 


h.OT JUST A BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER 


GEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 


re OZ POZIZIP] ; 


Simplifies design, assembly 


Gives /Jonger life, cuts 
maintenance 


-.000" 


1.8125"DIA,- 


1.557" 


the usual advantages of Timken tapered roller bear- 
ings that help agricultural engineers answer three 
big problems: 1) combination loads; 2) dirt; 3) 
ease of operation. And this new bearing has been 
tested and proved in two years’ field service under 
all operating conditions. 

Ask our Sales Engineers for full information. They 
can help on any bearing application. From the wide 
range of types and sizes of Timken bearings they'll 
help you select the one best suited to your needs in 
terms of engineering and economy. The Timken 
Roller Bearing Company, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ontario. Cable: ““TIMROSCO”. 
Makers of Tapered Roller Bearings, Fine Alloy Steels 
and Removable Rock Bits. 


The farmer's 
assurance of better 


design [a 


Tapered * 
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